Google 



This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http : //books . google . com/| 



TTPV BSEBiiBiBi '• Timf 

SCHOOL OF EDUCATION 
LIBRARY 



GIFT OF 
CUtBA COQHTY 

IS" LXBHABY 



STANFORD \^^ U N 1 \' E R S I TY 
LIBRARIES 




SANTA CI.ASA CODNn 

Teach KRs- Libhasy 



'T?pARTMENT OF 

MJG8 5 1S19 
;, .ELAND STANFORD) 
l.-ilOR UNIVERSTTY 




i 



PEACTIOAL 



LESSONS IN Psychology 



WILLIAM O. KBOHN, Ph.D. (Yale), 

PBOPBBBOB OF PSYCHOLOGY, UN1VEB£1TV OF ILLINOU, CHAMPAIGN, ILL. 



CHICAGO 

The Werner Company 
1894 



592427 


COFYBIOHT, 18if4, 

Thk Webveb Company, 
Chicago. 



PREFACE. 



Within the pnst year tim author haH.atvariouaioetituteaand 

>ther gatherings of teaihere, delivered le<:tures on Peychology. 

shiefl.r on those phaaes that must and do come in for a largi- 

ihare of consideration on the part of every sticceesful teacher. 

tthe Bpwulntive form wiiich Peyrhology BoitietimeB asBnineii 

iDuiid no place in those diBcuasions. but only smli featureH asi 

e quite in touch with the ordinary experience ol the average 

»cher in our common schuuls. The writer was aurprised, and at 

le eanie time very much gratified, at the iiiteiiee interest they 

Ivokeil. At the soHcitatiou ot a large number of thesi' same 

ffichers. the lecturtw have accordingly been gathered togethei-, 

with sliglii modiflcatioiisand the advantage of much addi- 

lonal material, are now presented in hook form. 

The style hnn not Iteen changeij from that employed in the 

jturee, viz., simple, direct discourse, l>ecauHO the author desires 

ihatthe teachers whom he has already addressed will feel that 

e liad them in mind in preparing this book, an he had when writ- 

~ing the origiaal lectun-a, and oIho i hal Hie friendly ai;((uaintance 

which was thereby established shall iu no wise be dampered by 

the high-sounding phrases that a.re sometinies manufactured 

into book latigiiage 

The terms " Mental Scieni* " ami ■' I'syclLoIogy " are vague to 

f person who has no! been schooled in the disrusHions of the 

bnrely speculative branches. Rut here we shall dispense with all 

j^pkysical language and get aJoog without technical terms. 
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The writer hasayoided << pedagogical consciooBness/' *-iryeogni- 
tioiiHof thought/' '< primordial eiementB/' and the like, simply 
becanse he cheri8he8 the desire that the book shall be character- 
ize^l by a practical ring rather than a scholastic rattle. 

It is hoped that all who read this book, and especially the 
common school teacher, will consider it nothing more nor less 
than a collection of personal letters in which only the more im- 
portant mental facts are discussed ; the objet-t and aim being to 
iTeate and develop tact on the part of the teacher, that he may 
U* able to read the child's mind aright and thus be better quali- 
fied to minister to th^ wants of the growing child-nature as this 
unfolds itself day by day. The greatest pedagogical need of our 
times is child ntudy, and if the author only quickens the interest 
of teachers in this line he shall \\e more than satisfied and fully 

repaid for every effort he has made. 

William O. Krohn. 
Champauin, III., Janiinry 15. 1804. 
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10 PRACTICAL L^SONS TN PSTCHOLOGT. 

to-day in not made np from old muetj manuscripts that liave 
be*n found buried in ancient copper cylinders; it«data are gained 
from observing the child's living, growing, active mind in all its 
phaHee as it pregents itself to tJie teacher from day to day the 
year through. 80, then, let me insist that you study Psychology 
tor practical reasons. A man who intends becoming a bigh-class 
architect studies descriptive geometry, not merely because it will 
develop his mind but I>e(.an8e of the use it will be to him ; so you 
should study Psychology because you are persuaded that the 
knowledge gained thereby will make you a more successful 
teacher, i. e., a more tactRil teacher. 

But you at once ask — How will it do this? Howcan Psychol- 
ogy make me a t>etter teacher? Let iia first answer the question. 
What is teaching*.' In the first place we will agree that to teach 
is not to impart instniction, lor there is no way by means of 
which the smallest scrap of knowledge can be conveyed from the 
mind of the teacher to that of the pupil. Cramming facts and 
hearing recitations is not teaching. We nil know that all educa- 
tion is self-education, that the child's mind must be aroused by 
the teacher to act in and for itself. To teach is to excite the 
child's mind to activity — i. e., into activity which would not have 
taken place without being thus evoked. 

The object and aim of all education, in home or school, is tu 
make the beet citizen possible. I mean, ouly that education 
suffices which makes a man— a periected individual— rounded out, 
full and complete— mentally, physically, morally. Any system 
of education which neglects this in any respect is, just in that far, 
f defective. We know then what we want the child to become— the 
xitUen. We know lie is not this when he comes to school 
■t day, nor tht> second, nor the next. Indeed some of us 
T making ideal citizens of some of our pupils— but 
loold we? 

here is one of the manj places where Psychology helps 

By adopting the methods of modem Psychology 

can learn just what are the contents of the child's 

tering school, He can bIbo, by the aid of this same 
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' experiniental PBj^choIo^ry, nacertaln the chitd'^ capacitiee in all 
the more important lines — such as the memory power, and its 
power of attention. The tea<;her, then, has two things belore 
bim — (1) the pattern, i. e., the ideal citizen which he wishes the 
child to become, and {2) the iictnal child before him, i. p., the row 
material. But the most important matter is the third point, vie. : 
What methods of t^achiufr can be beet employed to convert this 
nDtutored child — this raw, crude material into the finished prod- 
uct — the ideal citizen? This is the most diUicult question of all. 
This is the question that requires the most tact and skill on the 
part of the teacher in effecting the proper solution. But at the 
same time it is the question toward the solution of which Psy- 
chology contributes the most readily and furnishes the largest 
amount of help. Even the most crude and undevelo|ied Psychol- 
ogy will tell us to select thtise subjects for study that will be of 
the moat practical uw. We would hardly teach the chiKI to sinp 
Italian opera before wy would teach it to read and spell and 
count. We would not insist upon it making a Delsart^iiin bow or 
knowing how to waits before teaching it some of the first princi- 
ples of hygiene. Even the Indian teaches his child to bend the 
bow before allowing him to be adorned with feathers and paint. 
Humboldt telle us that an Orinoco Indian, though quit« regard- 
leas of bodily comfort, will yet labor for a fortnight to purchase 
pigment wherewith to make himself admired ; and that the same 
woman who would not hesitate to leave her hut without a fragment 
of dothing on, would not dare to commit such a breach (d deco- 
rum asto^oovt nnpainted. It is a well-known fact that colored 
beode and trinkets arc much more prized by wild trites than cal- 
icoes or broadcloths. Captain Speke teliw us of his African at- 
tendantB that they strutted about in goat-skin mantles when the 
weather was fine; but when it was wet took them oft, folded them 
up and went about naked, ohivering in the rain. So it is in aless 
degree with the young " aborigine " who presents himsel! at the 
school-room door in all parts of our broad land. He must be 
taught the useful, practical things. It is only thus that hie mind 
can become better developed. It is only thus that he can be made 



I la PRACTICAL LESSONS IN PSYCHOLOGY. 

to become what we deeire bim to be — thf ideal man. But would 
you develop him in only one liirection? No indeptl. You art> 
seeking for a genera! development of all liis powers — not a single 
one nhich is to be developed at the expense of the others. Pit«h 
ing baseball gives a trained eye and obedient arm and hand, and 
jet you want your pupil to lie more than a basetiall pitcher. 

So, then, the real teacher, ivho lias a true conception of his 
work and mission, turns to Psychology, and with it« aid, and by 
means of its conclusions, settles three things: (1) Whiit is thin 
child pupil as he presents himself to mt' ? What are the contents 
ot hia young growing mind? What are his powers and capaci- 
ties as lie now stanils before mp? (2) What do I desire him to 
become? Into what product should 1 conscientiously labor to 
taehioH and mold him? and (3) What method must be employed 
in order that these aims and itieas may be realized? What 
knowledge is of most worth in developing the child mind into the 
periectefl type of mental life and action? You will find that 
Pfljchology, in its modem experimental form, will lie your chief 
help. By it you can observe the 7)reci8e effect which the acquir- 
ing of this or that piece of knowledge will have on the mind, and 
in this way be enabled to estimate its value as an agency in nn- 
lolding the child's lat«nt mental powers. It is, of course, very 
important to have an aim. You must know what you are aim- 
ing at as a teacher, rnless you have settled this you can never 
succeed. You may just as well tear your certificate, or other 
credentials, to ehreda and scatter the bits to the winds, if you 
have not a definite purpose in mind with reference to your 
pupils. How could an architect build an attractive house if he 
began to construct it without n plan, and worked from day to 
day without having in mind a picture of the house he was going 
to build. If the blacksmith or wheelwright must have in mind 
an image of the thing he is about to make, how can you, an 
lers, hope to succeed with the children, unless you have the 
it conception of what you wish them to become as a result 
Isrship? Of course no fixed plan can be given that 
teachers in all cases and circumstances. You most 
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ke your own plan, and liL-sidoa your pUm yon muni have 
tctical nbilitj, ;. e., the ability that is gained as a result of 
atndy and obBervation. When a noted general wns on a 
famous campaign, he desii-ed to bridge a certiiin swollen stream. 
He ealled his engiwepring corps together and t.iild them what he 
wanted. They retired and were occupied many hours drawing the 
plans, delaying Mie entire army, and thus endangeriug the fate of 
tbewholeof that brilliant campaign. While thepngineerswerestill 
at work draughting the plant), a sturdy carpenter approached 
the now impatient General and said, as he doffed his cap, "Gen- 
eral, the hridg<' is built [and. referring to the plans], but the 
picter isn't drawed yet." You see the application. It is the old. 
Well-tried principle, safe always: " Lwirn to do by doing." 

As teachers you will often find yourselves handicapped by 
t-books which are apt to be very inefiicipnt. Here, as else- 
where, Psychology will come to your aid m selecting the material 
tliat will be ot the most value to your pupils. We must, within 
limitations, draw up our own curriculum as soon as we know the 
mental make-up of our pupils. The order of studies that is beet 
fitted to develop the pupils of one school may not lie at all suita 
ble in another. " Life is short"— and school life is shorter— so 
we are under moral nhhgations to no arrange the studiesthat the 
time of eEich pupil may be employed to the greatest advantiige. 
To do this we must settle the relative value of different kinds of 
knowledge. Spencer has elearly shown that much that is called 
'■ History " in our schools is of little or no value. The law of 
mental progress is always frnm the concrete to the abstract, and 
yet in spite ot this, highly abstract subjects, as grammar, which 
should eoine quite late, are lieguii very early. Political geogra- 
phy, with its countless deflnitions. dead and uninteresting to the 
lild, is also begun in the primary grade«, while physical geogra- 
ly, naturally attractive to the ehild, is in fl givat part passed 
The teacher must in a meaaure throw out those parts of 
erage text-book thittnreunimportuntuiid supply additions 
those parts Ihnt aiT important and useful, fur the purpose of 
tut, the most rapid, most liealthful, child develop- 
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niF'nt. It is a settled fact that mind ie a real, existing thing, 
is alsu just afi mueli an undisputed fact that the mind developa 
according to certain immutable laws just as the body develops 
in accord with certain immutable laws. If, then, the evolution of 
intelligence in the child conforms to laws, does it not followinevi- 
tably that education can he rightly guided only by a knowledge 
of these laws? It is the height of absurdity for us to suppose 
that we can properly r^ulate the procesn of mental growth and 
development without understanding the nature of the process. 
The teacher who '■ keeps school " and is ignorant of the truths of 
Psychology will often withhold that class of facts that would do 
his pupils the most ^ood. and at the same time forcibly adminia 
ter those that are distasteful, and therefore liarmful, or give them 
the proper subjects in the wrong way and in the wrong order. 
No man should pilot a boat unless he knows the nature of bia 
craft and is familiar ivitli the waters in which he sails. Who would 
ride on a railroad train if he knew its engineer to be a novice who 
had neverbeforehad his hand on the throttle and knew not thehinc- 
tionot the safety valve? Or, if he were ever so skilled in the princi- 
ples of steani would you trust your life to him if lie knew not the 
system of train signals nor the rules of the road with reference to 
meeting and passing trains and had no-tinje lard" before hia 
eye? Much more might a parent trust a iihyaiciftn who knows 
nothing either of anatomy or physiology to care for his child, 
than to trust a so-called teacher who knows absolutely nothing 
i>f the princii)leB according to which the mind unfolds and 
develops 

Heiiiember then— TVic devplopnieat of cliildren. in mind as well 
us in liody , aiwuys nbeys certain great lana; that aniens tbes0 
Iowa are m annitf nivasuro vonforaied to hy parents and teacbera, 
mental dffectn will oaur, and that only nbeii these laws are con- 
acieatiously followed and completely confornieii to, can the cbild- 
mindbe devt'loped to ifn full capacity— it wind rirb in its strength 
and supivine power. Judge then for yourself whether all teacher* 
should or should not strive assiduously to learn what these 
of tile beat mental growth actually are. 
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P8YCHOLO0Y DEFINED AND DKa<'RIBED. 

In tbe laat leseon 1 sought to mnke clear to you thai Psychol- 
ogy will holp you, as teachers, along three diSereDt lines. It will 
hetpyou tolcBni just what the average child actually isas heent^rs 
your Rchool ; it will help you to de«idf just what ie best (or this 
child to becoinejiistwhataimyou ought to have in mind with re- 
sppi't to liiH development; ojid it will also heipyou to decide upon 
the best method of realiziug this aim. But we have not yet an- 
swered the question — What is Psychology? To give answer to 
this (question shall be my endeavor in this chapter. 

Every test-book you pick up will, somewhere between its 
covLTS, define Psychology as the " ycience of the Mind." That is 
tlieshortest definition that can begiven. In fact, I think it has 
little else besides its shortness to commend it as a definition. 
For it is at once found to be insufficient in that it immediately 
pnivokes another question, viz ; What is mind? And this is an 
flXfcediugly difilL-ult question to anewer clearly and iu few words. 
You reraember the story of the old philosopher who was asked, 
"What is matter?" and answered ''Never mind." And when 
asked, "What is mind?" replied "No matter." Butthequestion, 
"What is mind?" must not be hedged in any such way. 01 
course, it can not be formally defined any more than matter can 
be formally defined. But it can be described, and thut is much 
belter than a formal definition. We can best tell what a thing is 
liy relating what it does. This is in a sense the whole business of 
Psychology — to describe the mind by telling what it does, and 

r that reason we shall be betterable at the close of this treatise 

define mind than at the beginning. But we ciin give n tenta- 

re definition that will certainly help an. 
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By the term *■ mind " we mean aiiytliiDg and everything that 
U comprehended under the little word "I," when we say "I 
think," "I desire this or that," "I feel," "! see," and the like- 
that is, by mind is meant the subject of the nwiital states. 
Wlien you describe the orange you say — it is yellow, round, 
juicy, luBcious, has weight, etc,; but^what is the orange? Why, 
the tiling that has the qualities — the thing that is yellow, round. 
juicy, etc. So we find the mind is that real existing thing that 
feels, thinkd, knows, perceives, desires and cbooses. We know it 
is a non-material thingand has no existence in spaee as material 
tbinge have. You can not touch a thought or feeling as you can 
the orange, but you can have jnat an certain, yes more certain, 
evidenre of the real existence of mind, than you have of the 
existence of material thin^ outside of lis. 

It is indeed the businees of Psychology to tell ub what the 
mind is — to tell us what the mind does; how it is that the mind 
has sensations of taste, smelling, seeing, hearing anil the like: 
bow it behaves under different conditions and surrounding cir- 
cumstances; how it is affected by the different conditions and 
stiites of the body, and how it in turn affects the body. Psy- 
chology must tell U8 whether or not the mind ai.'t* during sleep, 
and il it does act during sleep, does it do so under the same eon- 
ditions as in the wakeful state? Can the mind become fatigued, 
and if it does become tired, under what conditions can it Iwst 
recover from this fatigue? Are there periods wheu tlie mind can 
accomplish more than at other times? Which is the Ivest time of 
day for hard mental work ? In how fur is mind affected in its ac- 
tivity by the contlitions of the weather, by tlie season of the .^ear, 
by the food supply ? And then, according to wiiat' laws does the 
mind develop — are there times of rapid growth? Does the mind 
develop more rapidly at six years of age than at thirteen? 
Which is capable of the greatest mental effort— the child whose 
body is growing rapidly— the overgrown child— or the child 
whose body is growing slowly? In which do the mental pow- 
ers develop more rapidly— in the boj^ or girl? What are the 
laws ol memory? Why do soue people have better memoriea 
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than othera 't Why is it that sonit can remember names and can 
not remember fa^es, while othera can remember faces and not 
remember namea? Wby is it that some have a good memory of 
the eye for object b once seen, while they have no memory at all 
of the ear— uan Aot remember sounds; for example, the com- 
[uonest musical airs? liow does it come that many children at 
II certain age have an inherent tendency, amounting almost to a 
mania, lor lying? Why does corporal punishment do a tew chil- 
dren good and injure beyond recall the mental habita and mental 
life of others? AVhy is it that the child atthr^e years will ha vena 
feelings of fear, and nil) play with snakes, toads and caterpillars, 
while at six the same child will shrink and shudder at the very 
mention of such objects? Why is it that at certain ages the 
child has a mania for making collections of objects, e.g., the boy 
collects arrowheads, rocks, tobacco tags and animal pets; and 
the girl collects remnants ol gay ribbons, sea shells and buttons; 
while both pester their friends in endeavoring to secure a collec- 
tion ol foreign postage stamps ? Why does it occur that a child 
longs tu do a thing that he is told not to do, and is not particu- 
larly anxious about the task he is asked to perform? These are 
just a few uf the questions that Psychology, in one of its depart- 
ments, must answer. 

There are still larger questions with which Psychology has to 
deal. Have animals mind? if so, ts their mental life similar to 
ours? Do they reason, judge, compare and think as we do? 
These are questions that appeal for their solution to Compara- 
tive Psychology. 

What is the delirium which is induced by fever or alcoholic 
drink? What are dreams? What are mesmerism and hypno- 
tism? What is insanity? These are questions that belong to 
Morbi<l Psychology, 

What is the relation of mental power to the size of the 
brain, tfae number and depth nf its convolntions? How do the 
amount and quality of the blood supply affect the mental pro- 
cesses? Why does a sudden blow on the head make us uncon- 
scious 7 Why do drugs, wBeei quinine and chloroform afiect the 
^m L. F.-! 
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flow of the mental states? Theee are indicative of the queatioi 
with which Physiological Psychology is concerned. 

And then there are a lai^ class of mental activities of « 
we are u d con Bcio us— indeed this, 1 sometiiDes think, is the larg 
class. To illustrate — 1 am iteuleil i-eaijing an exceedingly ii 
estingbook. I cross my lege, run my fingers through my ha; 
pull myhandkerehiet out of my pocket, and do not seem tok 
it, for if you should ask me a moment later if 1 had done thee 
things I would say I had not, since the activities mentioned bai 
made no impression upon me. And yet each one of these n 
voluntary act. My legs did not really cross themselves— /crossed " 
them. Mj hand did not go to my head of itself, nor did the 
handkerchief get from my pocket to my nose of itself— /did these 
things, and yet they were Hub-conacious activities. I am at the 
theater and am intensely interested in the play, but to see it wel 
I am compelled to sit in an uncomfoi'table ^at — 1 am obliged tt 
peer to the left of a pillar or to the right of a big hat, but I dot 
not feel these discomforts till the play is over. The " bleachers" 
of the average baseball ground do not 8eem to be hard t 
until the ninth inning of the game closes, when our int«reflt sub- 
sides. Vou have perhaps noticed the German Haiisfran as ah* 
knits; it appears to be purely a mechanical action, and the kait- 
ter keeps up her knitting even when she gossips or reads. Butt 
you know, and she knows, that the knitting does not go on cA 
itself. Notice how quickly she observes that she has " dropped a 
stitch." How slowly line must at Hrst proceefJ while heis learning 
to manipulate the typewriter. How the pupil, when learning to 
play on the organ, while he gives attention to the "one, tWO| 
three, four" that he is counting, fot^rets to press the proper k^ 
or work the pedals. After a time all these things become auto* 
matic, i. e., they are done suh-consciously. You or I may not b 
able to sleep in yonder mill, amid the din and nniseof its whirring 
machinery, and yet the miller is able to do no. But let one of 11 
bearings become dry and make the slightest noise, a noise sndi 
that you and T would pay no attention to, yet it will awaken thi 

'^iUer, while the much greater noise to which he is accnstomed 
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him, Psychology. then, 
activities and eDdeavor 



would not in tb« leaet disturb or a 
innat alao treat o( all the sub-ci 
to explain tbeni. 

And then have you not noticed how the blind man reels with 
the end ol his cane and how the wood-carver traces with t he point 
of hia chiuel, just as you or I feel with our bauds and fingers? 
Furthermore, have you not observed tbe professional manner- 
isms displayed by men oF different avof'ations? You can gen- 
erally pick out the lawyer, the physician, tbe clergyman, the' bupi- 
ness man, by these profeesional mannerisms, which settle upim 
one even before he is thirty. 

And there is also tbe Psychology of prejudice. We like <'er- 

n people better if they are Democrats of Republicans, L'ongre- 
jgationalistH or Baptists. A certain college in one of the States 
rot the Central West catered to the prejudices ol its constituency 
Krben itsofflcers sought throughout tbe country for a proffseor 
jiof mathematics who should be at tbe same time a Metbodint and 
% Democrat. Tbe very hope of arintocracy, indeed of the '' Four 
Bnnilred " itself, lies in tbe Psychology of prejudice. Some people 
Irill not fraternize with us unless we can boast of "blue blood," 
'or are the burdened possessor of a "Van," or some other Hol- 
landisli or "outlandish" prefix. Suppose that tor some whim- 
aical, fanciful reason you have taken a dislike to some name, e.g., 
Etbel, or Bridget, or Marie. When you mei^t a person bearing 
any one of these names you at flrsi , perhaps uncniiBciously, form 
8 dislike for the person herself. The Bostouian must live on 
Beacon etreit or Commonwealth avenue if be wishes to gain an 
entr^ into a certain social "set." The Durtmouth student can 
never be quite so friendly with tbe man fftjm Amherst as he can 
with the man from Williams, In fact, all sorts of clannisbness 
finds its basis in the Psychology of prejudice. 

1 think now it is entirely clear that the scope of Psychology is 
very broad — that it touches every branch of our daily lite and 
activity. .\ud how much better is such Psychology than the nar- 
row sort which restricts itself to the merely speculative form and 
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vague sort of way. But let us as students, if possible. eiit«r this 
broad field before us without preconceived notions. I hope we 
have no cherished theories which we wisL to subBtontiaie. Let 
us Brat inquire into all the facts before framing; our theories. 
"First describe, then explain," is ever the tnie order of the 
scientific procedure. Of all persons, the psychologist must have 
an unbiased mind. He must be tboruughly imbued with the 
spirit of investigation — the true scientific spirit. But when once 
he discovers that the tacts support a ct?rtain principle, and that 
that principle alone is compatible with the discovered facts, then 
he is morally bound to adhere to a position that is in harmony 
with this established principle. The psychologist must have clear 
mental vision, with no cataract over the fye of judgment, and 
must have command of a wide range of thought. I have in my 
laboratory an instrument invented by Wheatstone. called the 
pseudoBcope, in which the mirrors are eo arranged that each eye 
sees the image which the other eyy ought to see and would see 
under normal conditions. By means of this a solid object, as a 
pjn^mid, will appear hollow—and rice verea. From propositions 
advanced by certain would-be psychologists, who have had neit her 
special training nor possess very great natural ability, it would 
seem that some sort of mental pseuiloscope had been employed. 
At the close of his investigations the psychologist must have for 
his conclusions clearly established principles, in the light of which 
he may interpret new experiences as they arise. When these 
principles are clear-cut, definite anil thoroughly established he 
must "hew to the line'' and not vacillate to and fro, a mere rud- 
derless bark moved about by the wind of other men's breath. He 
must settle all the morfi important questions of Psychology for 
himself, on an independent basis. When this is done we shall 
never become "hewers of wood or drawers of water" for any 
particular school of thinkers. With a clean, well-trained eye and 
the mind's " retinal field " cleared of all fioating specks, the stu- 
dent of Psychology must ever seek for the truth, and the truth 
alone, if he would not be handicapped, for in this as in all other 
lines of iuvestig^atioo — " the Truth shall make you free." 
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In the preTious uhapters we were occupied (1) in indicating thi> 
^ reaJ service of Peychologj' to the average teacher, and (2) with 
the query, What ie Psychology? which suggested some of the 
many qucBtioiiB with whiih the psychologist has to deal, thus 
giving U8 an idea of the province of Psychology in the realm ot 
the Btiences. We must now allude to some of the methods em- 
ployed by the psychnlogiBts in order to learn just how they gain 
their t^oncluBJons ; tor. if we know the several methods thoroughly 
well, we will be able to decide which one is the best for our pur- 
pose, therefore the one we should employ as teachers in our own 
investigations into the many interesting mental phenomena that 
present themselves from day to day. An acquaintance with these 
I methods is exceedingly important. We tan never take a scien- 
l tist's conclusions as valid unless he tells us how these conclusionB 
I were reached. We must know his modus operandi before we per- 
I mit bis deductions to pass muster. It is not sufhctent for the 
\ astronomer to t«ll us that he has discovered a new star— he must 
a just how, and under what conditions he came to observf 
I it, and is obliged to designate in mathematical terms the exaii 
I location it occupies in the heavens. The histologist may an- 
e that in a particular portion of the brain he has observed 
I certain peculiarly shaped nerve cells. Before this announcement 
I ie of any value at all, he must submit a detailed il esc rip Hon. 
I among other things, of the way in which tlie brain tissue wan 
I prepared for esamination, stating what reagents wcri: employed 
I in hardening and staining the spe-cinien, and the thickness of the 
I sections he examined, as well ae the kind of microscope and objei'- 
I tive he used in his observations. In fact, all truly scientific work 
miut be frank, open and "above board," Hypocrisy and decep- 
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tion are quickly discovered in tlie Btientiflc field, A knowledge ol 
methods is oeveBsarj before accepting conclueione. 

You have noticed that all methods of investigiitioii are becom- 
ing Diore and more exact. The Hiientihc laboratory te quite a 
modern innnvation. There was a time when about all the appa- 
ratOB needed by the chemist consisted ol a "spoon and a bottle." 
Even more recently has the physical laboratory been eetablished 
with tt« essentially Inrge, extensive, and indispehBable equipment. 
And neHrly all of us can remember the time tvben such a thing as 
a general biologii'al laboratory was but liltle thought of and 
comparatii'ely unknown, while special laboratories devoted to 
anatomy, physiology and bacteriology were not considered pos- 
Hibilitiea, but vrere regarded ne phantasms of fanciful dreamers. 
Formerly all investigation took the speculatiTe turn. In fact, 
they were not real bona iSde invfstigntioiis at all. The old scho- 
lastic philosophers were oftentirues busily engaged with utterly 
senBeless questions, WHxing warm, and hurling anathemas at 
each other, in their disi^oseions -with reference to the number of 
angels that could staii<l on the point of a cambric needle. Yet 
these same men, renowned for their learning, imprisoned and 
martyred others who sought bynieansof practical experiments to 
8nd a key with which they might be enabled to read the book of 
nature. Aristotlewas the son of a renowned physician.andyet be 
knew ot no fnni-tion that could possibly be asei^ei) to the brain, 
unless it be that of lubricating the eyes. The principle of lifewas 
discussed, and a "vital fluid" wan resorted to as an explanation, 
but no one was permitted In wiudy the living oi^anism itself. 
The tme scientific spiiit, wherever it manifested itself and lifted 
Up its voice of inquiry, was stifled, and the man who dared to 
experiment within the world of uatnre and delve into her secrets 
was soon proscribed by the church and disowned by his country- 
men (who should have hailed him as a benefactor), and then hur- 
ried ofl to the dread inquisition — 

"Theirs not to make reiily 
Theirs not to reannn why 
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But we hav*- DOthing of the kind al the present day. The eti- 
entific spirit ie "in the air." il can never again be throttled. 
Howplndweare tliat science Btiidien are being introduced into all 
our schools; even if it is coming slowly, the era is near at hand 
when every child will be Ijrought far^ to face with nature, and the 
purely mechanical, iirtifii*ial methods of leaching will be aban- 
doned for all time. Yon ought tn fclicita te yourselves aa teachers 
that you live in this eventful and auspicious epoch at the b^D- 
ning of a new era in education with its natural methods— it« 
kindergartens, its science studies, its natural history and travel 



While it is very evident that the methods of all the other 
'Sciences have in these latt^rdays assumed more and more the 
character of exactness, can the same be said of the science of 
Psychology? Is it a more exact science than formerly? Are its 
conclusions to-day more trustworthy than the metaphysical 
guesses of the old-time Psychology? You will say at once that 
you can easily see that the physicist is able to assiduously pur- 
sue exact methods and apply theni to his subject-matter; that 
wurely the hietologist should have a trained eye.a good memory, 
jilaperior powers of comparison and an escellent microscope; 
that it goes withont question that the anatomist must make use 
of till! scalpel and microtome ; that the botanist and the bacteri- 
ologist should by all means have aLmndant laboratory facilities; 
that the astronomer is morally bound to use the largest availa 
bte equipment, but you seriously question whether there can evi 
be any considerable exactness within the domain of psychi 
logical study. Many people question this, and are anxiously 
asking, IIow can Psychology be brought out from under the 
clouds of never-ending speculation , and be placed upon a solid 
basis, after the manner of the other sciences? Do the phenomena 
of mind admit of treatment by the modem inductive scientific 
method? Are there snch things as mental facte, and can they 
be subjected to close analysis, well planned tesle, ingeniously de- 
experiments and accurate measurement? These inquiries 
often made, and being made seriously, are therefore entitled 
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to tlip wioat resjipftriil attention. But will you holH these ques- 
tions "in solution" for a moment wbile we brieflj pasi 
the methoJ or methods generally employed in lieu of t he modem 
experimental methods of laboratory Psytrhologj'. When we see 
the insufficiency of these methods, in that there are many ques- 
tions which they are wholly unable to solve, then we will be better 
preparefl to outline the field and functions of the experimental 
and more scientific mefhod. Bemember that ae psychological 
students we are seeking to diBCOver what mind is, what it does, 
how and under what conditions it act*, and the laws according 
to which it unfolds and develops. 

The method which is the oldest— the one that has been em- 
ployed (though at times in a crude, crass way), ever since Psy- 
chology b^an to take form— is that of introspection, which sig- 
nifies looking into, and the adjective, introspective, is the name 
given to the methods of that lai^ group of psychologists who 
believe all the questions concerning mind can be answered by the 
mind undergoing a sort of rigorous self-examination. The intro- 
spective method is sometimes called the "subjective" method. 
This comes from the fact that the mind, as that which knows, 
thinks, feels, wills, and desires, is called the" subject" of themental 
states in order to distinguish it from the '■ object," as that which 
is known or felt or affects the mind in any way. The tree I see. 
the river I delight in, the flower I admire, are objects to myself, 
who am the subject that admires them. By means of the subjec- 
tive or introspective method, we look within and take an inven- 
tory of our thought's and ideas just as the merchant takes stock 
of the goods in his store. By this method we ilirect our atten- 
tion to what is going on in our own mind at the time of its occur- 
rence or after it has taken place. We have no power o( turning 
our attention inward and focusing upon the mental states them- 
selves as they pass along the " stream of consciousness." Some 
psychologists, os Sully for example, say that we can attend to a 
certain particular feeling, such as emulation or sympathy, in 
order to see what its nature is, of what elementary parts it con- 
sistB, and how it is induced. This is true only to a certain extent, 
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for the great ilifflculty of the subjective method is that a meot-al 
fact vaniBhes as soon aa yoii l>egin to examinp it introspi'ctively. 
Suppose ,voii nre at the theater and the pla,v is a melodrama. 

^ There are toui^hea nf aadnesa which call forth deep emotions and 
brinp tears to your eyes. Att«nd closely to the feeling with a 
view to noting its constituent elements and it vanishes. The nest 
time you are thoroughly nngry make use of the introspective 
method and focns your attention " in order to see what itsnature 
IB, and of what elementary parts it consists,'' and nt once your 
muscles begin to relax, your teeth are not eet quite so firmly, 
your fist is no longer so tightly clenched, and before you are 
aware of it, you are in a perfectly placid state, with no emotion 
t ol anger to analyze. On the other hand, as you well know, a 
:ution of pain when closely attended to becomes more intense. 
KXake it nil in nil, you are in something of the same position as 
Lihe entomologist, nho, as be attempts to examine a small bving 
kinsect under tbemicroscope.finde that it is always crawling away 
from the objective and getting out of focus. If a Hower that 
ttbe botanist has in bis hand were to vanish the moment he began 
D examine it closely, he would mept a difficulty quite analogous 
Wio that of the etudent of mind using the introspective method. 
1 fact, a psychologist in his endeavor to "catch up" with his 
mental states in order to examine them more closely, is like a 
greyhound trying to outrun his on-nshadow.forthemental facts 
' disappear the moment he seeks to examine them — he has the 
deliverances of memory as hia only data ; in tact, " his introspec- 
tion becomes retrospection." Certain it is, that errors of the 
purtjy introspective method— and there are many bald errors 
arising from tbedernngingeffects of close, ecrutinizingattention— 
can only be remedied by an appeal to memory. Like Ibe cerebral 
anatomist, the purely introspective pHychologist must examine 
•' HenA tissue" instead of the living organism, and as dead tissue 
is wiilely different from living tissue, so a mental state is sadly 
distorted when viewed in retrospect. Mental states that are 
always escaping direct examination may be reproduced in the 
form ol memory images, and in thiM way be analyzed. 
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Far b*> it from me to dpny thp utility and value of the Intro- 
spective method, and yet no one pan belp but bw thnt.good as it 
is, it has many limitations. There are many quetntions in Psy- 
chology wliich are raised by the introspective method which it 
cannot answer of itself, and cannot lie answered but by appecd 
to experiment and the external nide. To begin with, the intro- 
spective methofi inverts the order of actual experieDce and mind 
development. Reflection is not attained until the higher mental 
powers are mature, and by it alone there can be no knowledge 
gained with reference to the rise and growth of the intellectual 
powers in childhood. Child-study, the most fruitful lineof invea- 
tigatiou for the teacher, can find no rajaon d'Hre, if Psychology 
he restricted to the introspective method. And then, if thia sub- 
jective method alone he used, the science becomes purely descrip- 
tive. Now, the tai-t is, that science demaniis explanittionB, caaaes 
and suSicient reasons more than descriptions. 

How then, you ask, can the introspective method be best sup- 
plemented in order that Psychology may become more useful to 
the teacher? The subjective method i-epresents but a half truth 
and must be supplemented by an appeal to what we shall dcBig- 
nnte in a general way as the objfrrhe method, in order that the 
whole sphere of psychological truth may be ours. Rather we 
should say objective mef/jcw/s, f()r we mean to signify by this 
term all those ways of studying mental phenomena, aside troni 
the scrutinizing sell-examination which occurs when we "take 
stock " of the ideas and thoughts of our own imlividual minds. 
One form which this objective method takes is the study of the 
minds of others who are of ■■ like passions as we are," that is, be- 
long to the same order of society. In this we reason by analogy. 
We note the looks, gestures, bodily posture of others, and we 
conclude these are manifestations of feelings similar to those m 
onrselves often ex|«rience. 1 give the boy a new, gaily-colored 
kite; his countenance brightens up, he becomes so demonstrative 
tbathecanhardlycontain himself, and I say he is gr^te/ity because 
I acted in the same manner under the same circumstances when 
I woa a boy. After a few hours 1 see him again. Hia t&ee haa a 



THE METBOTiS. OF PfiYCHOLOaY 37 

»oe-begone expresBion, (|iiite different from the joyoue count*- 
Knancp with which he left me. Tenre following the lines of least 
eeistunti.'. havp iiitnle valleys on liiw beprimed face, and as he 
I'Comeesobtiing to me I t>ity him. and uaj he is sutfering acutely 
J/u«r ua yon or I siifff-rfil when yearn ago our kit<'8 landed in tree- 
Stops or became entangled in the telegraph wires. If at a public 
lathering you eep a pernon sitting back in his chair, his legs ex- 
Liende<l at full length, his arms hnn^ng limply at his side and his 
Siead resting againi^t a convenient pillar, you conclude that he is 
mot so deeply interested as the listener ivho sits bolt upriglit in 
It. or leans slightly forward and hiiH his eyes riveted upon 
fUie speaker. By mt^ans of such outer signs as these we are en- 
abled to determine the mt-ntal states of others. We proceed on 
the principle that mind, in a general way. is the same in all 
persons. 

Iff a certain object produces in one the sensation of red, and 
pnotber object produces the sensation of heat, and another the 
sensation of taste, and still another nronmes the feeling of in- 
tense pity, [ argue that they would produce similar sensations 
in another person. We feel warranted in taking the nitinifesta- 
tionsof others at their "face" value, and we interpret them in 
the light of the facte of our own experience. As teachersyou must 
do this continually. Of course, the minds that are the most im- 
portant for you to study are the minds of children under your 
immediate direction, and you must and can study them only in 
light of your own exjierieuces. To succeed us a teacher you must 
know what is passing through th«ir minds, and this you can 
gain only by observation of countless externul signs. You must 
notice their amusements and gatues, the kind of books they 
enjoy reading, the manner in which they take punishment, the 
stndies they delight in and those they detest ; whether their sen- 
sations am ke^n or obtuse, whether theii- memories are good or 
bad ; in fact, you must notice everything that will help you to 
know the nature of their minds. In another chapter I shall out- 
line tor you certain tests thnt every teacher may employ in any 
MiMXdtOOtB— teats that will enable the teacher to discern the 
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exact eta^ of derelopiopnt his pupils may have attained along 
any special line; tor example, hie powers ot observation, memory 
and attention. And as you intorpi-et the experience ot those 
living minds with whi'h you arc in liaily contact, you must also 
interpret the character of men who have lived years Rgone. 
Ton must gather all the faeta you can about Napoleon, from 
every available source, and thus get the truest possible picture 
of hifl mind and its activities, before you are iu the least degree 
able to interpret the historical events in which he plnyed so im- 
portant a part. When I desire to clearly nnderstimd the rites 
and orgies of the savage trilies 1 must, with the aidot the imagi- 
nation, orientate myself into "their experiences as nearly as poa- 
eible in order to understand the signiflcance of these experiences. 
Cannibalism is quite inconceivable until, by investigation and in- 
quiry, we gain the point ot view of the savage himself, and then 
we discover that it is in obedience to a religious impulse rather 
than a physical appetite, that he commits his revolting crime. 
FVom the standpoint of an American mother, it is impossible to 
conceive how the Hindoo woman can throw her infant into the 
Ganges. To understand this seemingly cruel fiction, we must 
know the mental operations of the mind of the Hindoo mother. 
I'ould you but know the mental mnke-up of Benedict Arnold you 
would have more charity for him, and would paint his traitorous 
deed in kindlier colors. We must as nearly as possible place our- 
selves in the same position as others, both as to surrounding 
conditions and temperament, in order to understand the ni'tiontf 
that have caused them to be remembered in history. When you 
t«U your school children how the great and immortal Lincoln 
behaved toward soldiers sentenced to be shot, they say he was a 
man with a big sympathetic heart, just as if they had seen him 
and known him all their lives. The school boy enthuses over 
William Tell, and admires his sturdy qualities just as if he were 
a real, historical character, instead nt a fictitious personage. In 
exploring an Altec treasure house we gain an idea of the mentnl 
life ol this prehistoric people — as true a picture, ao far as it goes 
—aa if they lived and moved &nd bad their being at the present 
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r« tfaat whatever you learn concerning the 
1 learn by means oF tbe objective metliod in 
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time. Thus } 
mind of other 
one of itapbaees. 

Another invaluable form which the objective metliod takee, 
gives us what is known as "animal" or •• comparative" Psy- 
chology. Tbe study of animals is of the utmost importauce to 
the psychologist. The study of the mental life of animals is as 
important to hnman Psychology hs the study of comparative 
.anatomy is to human physiology. The mental states of animals 
simpler than those of man, and are therefore easier to treat 
lan the more complex processes of our adult mental life. Many 
imia of memory, for example, are in certain animals much better 
iveloped than in man. We also have some few emotional ex- 
iencefl in common, such as fear and the Uke. You are in a UHr- 
lage driving a lazy hor.se and take the whip from the socket; he 
,r8 you do so and starts on at a lively gait. Is the mental 
■ocees in this case unlike that which goes on in the mind of a 
who is doing some overt act snb rose,, oblivious of having 
in discovered by the teacher, untU he hears her reach tor the 
hen, quick as a flash, he straightens up, his faceassumiug 
serious and studious air as he becomes deeply engrossed in bis 
Studies for the time being? 

I remember, when yet a boy, of Btrolling one morning along 
the banks of White River at Indianapolis. Soon I noticed that a 
blind horse had wandere<l into the river, and, getting beyond his 
depth, was in danger of ilrowniog, for he could not tell in which 
direction the shore lay. Men planning to save him were seeking 
boats anil a rope with which to go to his rescue. At this 
icture a saddle horse which had been left standing in front of 
store near tbe bank, having heard the piteous sounds of the 
blind horse, galloped to thi? water's edge, und then swam to the 
bewildered and struggling animal, taking hold of the mane with 
bis teeth, led the sinking horse to the opposite bank where it was 
easier to land than at the one whence he had come. This seems 
to me a mental pi'ocess very akin to reasoning in n 

:)^tei9^ not 90 tatoc- 
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rtluted and complfx as our own, and fan therefore be traceti to 
their origin and sourLcs much tietter and more readily than is 
possible with our own acti^-itips. 

But even more important tliati iiiiiinul PayL-hologj- is the study 
of infants. The sigtiiflcaTU'e of the important factM gained by the 
Btadyof mind in itaeurliestata^fi hasalready been insisted upon. 
By means of infant Psychology, mental facts are rpaclied as tar 
as they pver can bp, in their simplest, most primitive and original 
form. You must know what the mind is before you can know 
what it becomes. You must know its actualities before you can 
know its possibilities. The growing ehild is continually giving us 
object lessons in the di*velopment of mind. And do you not 
know that every grt^at edui-ational reform has been the direct 
result of dose personal relations with children and youth, and 
mori' thoroughgoing insight into their needs, experiences and 
modes of thought and feeling? The greatest teachers of the 
world have actually iived with their child pupils, and studied 
them continually. Froebel recommended that when a child waa 
bom, each parent should open a life-book in which should be re- 
corded the stages of ita physical and mental growth, good and 
bad infiuences and qualities; all striking incidents, experiences 
and peculia ritiett ; and their own endeavors and motives in rearing 
the child. This book should be kept without the child's knowl- 
edge, to be given him at maturity as a guide to aid him in his 
choice of a profession oi' calling. 

A sound knowledge of the early manifestations of mind is a 
necessary prerequisite for the scientific explanation and interpre- 
tation of Iat«r mental development. In the matter of child 
study the psychohigist is dependent upon the special educators 
of the young, both teachers Hud parents, and from them he does 
receive much valuable aid. There is much that can be done by 
parents in the way of recording the course of development of indi- 
vidual children. The work already done in this line by Dr. Preyer 
and M.Perez with reference to the first three years of childhood, is 
stimulating and snggestlve. Every school-teacher, to tte worthy 
of hie place, should be eager to compile statietics, especially witii 
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KralereDce to the times at wliicli fprtain faculties manifest them- 
[ selves. In 80 doing lie nould magnify bie office in the best sense, 
■ lor he woald plaee everj' psychologist under obligation to him, 
because of the valuable fund of facts supplied. Whnt«ver you 
may think of this, certain it is that there never has been a piiriod 
when careful, painstaking study of the nature of children wae so 
^■tnui'h neede<] as now. and nowhere so murh aa in our own couu- 
^Kry. Small i>egintittigs, however, have already been made, and 
^^nnentific child study is making most hopeful progress. 
^^ The most important development of the objective method 
H^«r pHychologioal investigation finds its expression in what is 
^ BBQally called ■■laboratory" or "experimental' Psychology, 1 
shall not stop at this juncture to argue with i-eference to the 
neceasity of well-select-ed apparatus to the psychologist. 1 will 
Htate. however, that there are som« of the most weighty qaea- 
^■tiona of Psychology which were thrown overboard by the intro- 
^Hneclive school as unanswerable, tbat have been answered by 
^Hizperimental Psychology alone. And this is a most remarkable 
^la«t when you recall that twenty years ago there was no audi 
thing us a psychological laboratory. Until very recently, the psy- 
chologist was compelled to gain his material and espi-cially the 
leading facts concerning sensation, from among the crumbs that 
fell from the tablesofneurologyand physiology. Theftrstlabora- 
tory was founded at Ijeipzig in 1878, by William Wundt. From this 
little workshop went forth an influence that lias been gaining in 
strength and volume each succeeding year. The leadiug German 
universities all have psychological laboratories more or less 
pretentious, the best being at Leipzig, Freiburg, Gbttingen and 
Itonn, while Heidellwrg, Berlin and Munich have made excellent 
Iteginnings. There are also good laboratories at Prague, Rome, 
Geneva, Copenhagen, Paris and Groningen. In this country the 
first l>eginning8 were made in 1885 by G. Stanley Hall and Dr. 
Cattell. at Johns Hopkins University, The University of Penn- 
sylvania soon followed suit. We now have at this writing six- 
teen laborat^jries in this country with an equipment of apparatus 
valued at f40,000, which is devot«d entirely to psychological 
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investigations. Harvard has the one largest and best equipped, 
with Clark University a close second. Yale has just begun its 
work in this line and Columbia is among the very best in this as 
she is in other fields of investigation. Cornell has a lorgeendow- 
menttor this especial purpose and a magnificent equipment of 
apparatus. The Univei'sity of Indiana has excellent facilities 
and offers good courses in this line. Likewise Wisconsin and 
Chicago Universicies. The movement has gained a good foothold 
in the State University of Iowa and also that of Nebraska. 
Brown University has a model laboratory, and Stanford Univer- 
sity with its unlimiteil resouroes has an equipment very hard to 
excel. The Catholic University at Washington has shown an 
admirable spirit of progression in providing so liberally for such 
a laboratory. The University of Illinois, located at Champaign, 
has also a special laboratory for psychological investigations, 
which is devotpii particularly to the study of those departments 
of child study that will furnish results of the greatest value to 
the common school-teacher. These things are mentioned merely 
to show that the exact methods of the laboratory as applied to 
Psychology have gained a strong foothold in the institutions of 
our great American commonwealth. We hope it may prove a 
mustard seed of inextinguitihable vitality. 

But what are some of the problems that this department of 
Psychology has to solve? These problems can, I think, be beat 
indicated by an allusion to the different groups of apparatus 
employed : 

I. Apparatus used to represent the brain, nerves and organs ol 
sense (such ae the eye, ear, tactile corpuscles and taste bulbs), 
illustrating the intimate connection between mind and body, aa 
well as the physical basis of the psychical activities. 

II. Apparatus used to investigate the Psychology of thesenses.- 
This is the largest group, but the apparatus is comparatively in- 
espensive. Color mixers of various types, prisms, apparatus for 
after images and color blindness (used in testing accuracy of 
color perception), as well as a dark room, are needed for expert- 
menting upon the visual sense, Also a full equipment for expert- 
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~m«nts upon the seoBra of hearing, temperature, touch, taete, 
emell, rotation, oRort, etc., is eBBential. 

III. An espensivpliut absolutely indiepeiiHuble collection of in- 
atrutnents uaeii in the tinje ineasur«metit of mental processes, 
from the very simplest pHychkal actB to the more complicated 
formn ofcomparison and asaociation. Thtwe useful iostniments 
serve a function to the psycholugiet similar to that supplied to 
the anatomist liy the micrometer t-ye-piwe. He meaBUrea the 
thousandth part of a milliuietei- — the psychologist with his 
chronoscope measures the ten thousandth part of a second. 

IV. A complicated group of apparatus for the investigation of 
the higher mental proceisst^f, such as attention, memory, percep- 
tion of time, position and distance. 

V. Tlit're must also be a set of devii«8 for the purpose of in- 
vestigating the nature and content of the child's mind at the 
various etugee of its development. This givw an indication of 
the immense service experimental Psychology can render to 
pedagogy. Experimental Psychology has justified itself in offer- 
ing a sure and exact method of investigation into the child's 
miiiil with a view to ascertaining the best path of development 
rather than longer traveling along the hard-beaten roads of 
traditional educational customs, If the teacher will bnt make 
use of the facts and conclusions of the never-failing "new" Psy- 
chology, he will be enabled to give the world, for each pupil sent 
to his school, it rounded out, well developed cilizen— one in whom 
"the length, breadth and height thereof are equal." 

I have but meagerly indicat«d the methods and functions of 

F) various objective forms which Psychology must take in 
aer to successfully deal with the facts of mental life.* 
It will be seen that the (dd introspective method when used 
alone is unsatisfactory, because it leads Psychology to liecome 
more and more speculative, impractical and visionary. As sim- 
ple observation cannot sulfice for the science of physics, it can- 
not possibly suHiee tor the science of Psychology. Observatious 



CoviuE l^ 



1. see A L^BORATOiik 



84 



PRACTICAL LESSONS LV PSTCBOLOOY. 



ill Fnyrholog}', us in other seieiiri'e. itmet be conSrmpd ami modt- 
ffpd by experimetit. Psychology must be treated as a natural 
»cieui-e. The old sjjeculative Peychology has been abandoned by 
those whose njethode of thought are acientiflc, and empiricat 
Psychology has taken tt« plate. And ihia is the correct ^ling, for 
Pnyeholog<,- ia rvally a science of fai^t and its qupstions ait- ques- 
tions of fact, and the psychologist munt treat theories and hypo- 
theses as rigoroualy and with the same impartial criticism as 
demanded in other departments of reHeiircb. The old Paycholog 
in its speculative form was incomplete anrt failed because it i; 
nored the body. The new Psychology cannot afford to igno 
the subject of mental states. But Psychology which is pui 
introspective in ita natoremust ever be sterile: and no wonder ii 
it that, in some quarters. Psychology has borne the reputatiai 
of being the driest and least interesting of fill the sciences. Fni 
thermore, it is certainly true that exclusive attention to th 
contents of our own individual minds can never give us a genera 
knowledge of mind. In order to relieve our methods of thea 
ilefects we must at every stage ot inquiry lompare our owi 
thoughts, ideas and feelings with those of other minds, even iff 
shoukl result in the removal of some of those "ancient land 
marks which our fathers hove set." The true Psychology wl 
ignore neither the facts gained by introspection nor those 8Tt| 
plied by the objective method, but gathers from every poesibi 
source the established facts of mind. When you study physics 
sciencs you observe physical phenomena and work up by carefi 
methods ot procedure to physical laws; so in your study of tb 
science ot mind you must liegin with the simplest mental ft 
and work up to the general laws of mind. Psychology then I 
nnder obligation to study every sort of mental activity by tb 
inductive process, and then submit these discovered fact-s of tb 
conscious life to rigorous and systematic ti'eatment. As the oul 
corneal this painstaking research we will be able to sec clearl 
that the mind isareal unit being, non-mat«riiil in its nature, ni 
folding and developing according to certain laws ot its own, 
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Prom the very earliest times it has beeo recognized that an 
itimate interrelation obtains between luind and body, .\lcohol 
in eoQie of its [orins, tobacco, coSee, opium, and many other 
drags have been need for ages for their supposed mental effects. 
These vague notions have been borne out by numberless scien- 
tific investigations of the past few years. These scientific obser- 
vations are rendering more precise and extending the application 
of what has always been known in tlie commonest experiences of 
man. It is an indisputable fact that mind and body are closely 
related, and that each modifies the activities of the other. It is 
a dictum of jisychological science that mental facts can never be 
properly studied apart from the bodily conditions and physical 
environment amid which they take place. On the other hand, 
all mental states are followed by bodily activity of some sort. 
Thus, you see, the relation between mind and bo<iy is a recipro- 
cal one — oiiad affects body and bo(i_y iiiSueaces wiud. 1 do not 
wish you to take this stut^ment " on faith " at all; on the other 
hand, 1 very much prefer that you draw your own inferences after 
a survey of the following facts. 

You well know that if the amount of the blood supply is in 
any way interfered with, modificntioaa of the mental processes 
are certain t-o take place. Notice, for exan)ple, the sudden rush- 
ing of blood to the head. In such a condition total unconscious- 
ness frequently results. And then i^trong cofiee will keep some 
people awake because its stimulatiDg qualities cause the blood 
to circulate more freely over the brain, niid increased mental 
activity results, which is too intense to be inhibited in order that 
sleep may ensue. Of the greatest importance, then, is the iiuulitjr 
of the blood supply. The (junlity of the blood may be impure 
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From eome error iu the processeB of digestion. usBimllatioD 
excretion. To take the coiomoii instance of d.VBpepeia or 
ordinary indigestion, we find that such disorders are iDvariablj 
followed by melancholia or at least by a bad temper. The pi 
ence of bile in the blood even in healthy, strong individuals givt 
rise to gloomy forebodings and a feeling of '■bluenesB. 
presence of uric acid in the blood of a gouty patient canses 
irritability of temper which at times is so severe as to mal 
him for the time being a maniac. Knowing, as we do, the eS< 
of certain drugs, such as cbloroform producing anesthesii 
nitrous oside gas producing laughter and alcohol causing hilar-' 
ity and excitement, we are forced to admit that the mental pro- 
cesses are affected by changes in the quality of the blood from 
which the brain receives its nutrition. And then, consider the 
delirium of fevers. The poiaons present in the blood in febrile 
diflea«es gives rise to confusion of the mental states. The deli- 
rium which is present in typhoid fever is different from the de- 
lirium which is manifested in rheumatic fever. The insanity 
which results from influenza, or "la grippe," is very different 
from other post-febrile insanities. The child, and, for that mat- 
ter, you yourself can think better if the head is rested upon the 
band or the forehead rubbed with the fingers. The posture of 
the body plays an exceedingly important function in its relation 
to the mental piocesses. You cannot imagine an angry maD 
with bis arms hanging loosely ut his side, with his fingers spread 
apart, and his muscles relaxed. No, indeed; the angry man 
stiffens every muscle, clenches his flst and sets his teeth firmly, A 
person can never conduct an argument « hen languidly sitting in 
a chair; he must lean forward or stand up and throw his an 
about, or indulge iu other gestures equally emphatic. 

And in this same connection, 1 am reminded to speak of 
effect of tobacco upon the mental processes. Of course the«e dis- 
turhances are much more pronounced in the case of the young 
growing person than in that of the confirmed smoker, It ia not 
within my province to speaJc of the physiological disturbani 
clue to the two poisons, nicotine and pyridine, which tol 
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always cont&iDB. I shall not §peak of th(> especial dieenspR nf 
amok^rn. nor ol the particular disordera which afflict the Ijiborers 
in tobacco manufactnrtee. I only desire, in pa^eing, to refer to 
the mental disortlers wliich remilt from the use of tobacco, ea- 
pecially on the part of the young:, such as hallncinationN of 
vision, anxiety, loas of memory and peneral mental depre«aion. 

tTou will find an interesting commentary on this point by refer- 
ring to the investigations made a couple of years ago upon the 
■tudenta of Yale College, where it was found to be true beyond a 
possibility of contradiction that " toba«co inhibits the physit-al 
growth, and causes a loss of mental power in those addicted to 
Ita nae," The Tigorons action that collie stuijpnts themselves 
have taken in this matter is more potent for good results than 
anything that any " old fogy " outsider could say or do, 1 refer 
to the well-known fact that no body of college students will give 
a place on any of the athletic teams, be it the foot-ball eleven, 
the ba^e ball nine, the boat crew, or in track athletics, to a man 
who Qses tobacco in any form. And as any observer of college 
eporta will tell you, this is not because it injures musde alone. 
Men whose only rei?ommenijation is their muscle are not the 
ones who gain a place on the athletic teams, for it is very evi- 

■dent that the "heady" player is the one most in demand, and 
eoll^e games are won by "gray matter" rather thnn beefy 
ttssue; by means of brain rather than brawn. 

Attrition ought also lie called to the connection of tlie bodily 
condition with the phenomena of memory. Ribot and others 
have shown that in a general way reproduction of impressions 
seems to depend upon the circulation of the blood, especially in 
the bruin. Relat«d to this is the familiar fact that bodily injury 
will disturb the memory, as the case reported by Dr. Winslow so 
well illustrates: "A clergyman of rare taleni and energy. of sound 
education, was thrown from his carriage and received a violent 
concussion ol the brain. For several days heremained utterly un- 
conscious, and when restored his intellect was observed to be in a 
Btatesimilar to that of a naturally intelligent child. Although 
in middle life, he re-commenced his English and classical studies 
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under tiitore, and wa« progrcssinp eatiefactorily . when, al 
several months supwBBful study, hia memory fira dually retnnu 
and hie mind resumed all its wonted vi^or and its former weall 
and polish nf culture." 

Actual experiments with reference to the influeuce of dmgs, 
stimulants nnd narcotics upon the psychical proceesee have been 
undertaken, and with some interesting facts well established (u a 
result. During the full of 1891, 1 was located at Freiburg, 
many, where Proteesor Miinsterhergs excellent laboratory 
then in operation, While there I took part in some intereetii 
experiments in this very line. The deBcription of these eiperi-' 
meats with their resulta haa rei^ntly been published in Germany: 
but I shall give you in brief outline an account of the methods 
employed and the facts gained ne conclusions. As stated above, 
these experiments were for the purpose of determining the infiu- 
ence of certain materials upon the psychical processes. Three 
groups of substances were used. In the first group tea, co?e«| 
and alcohol in various forms (heer, Rhine wine, Bordeaux 
wine and brandy) are included: while the second embraces opii 
and sodium bromide; and the third quinine, anti-pyrine and^ 
phenacetine. Medium lioseti only weie given so that no possible 
danger could ensue. The variouB psychical processes upon which 
theeSectsof these different substances were tried, were fourin num- 
ber ( 1 ) the memory of certain figures, letters and sounds (similar 
to the test I outline in my chapter on memory) ; (2) the simple 
addition of numbers; (3) the naming of colors; (4) the count- 
ig of letters on a printed pftge. The effect of the different nei 
nes was tested at regular intervals for two hours after parti 
ing of them. I will first tiike up the simplest of the experii 
viz., the counting of letters on a printed page. The problem wai 
merely to cjiunt the greatest number possible iu a given timi 
two minut«s. I shall designate the four persons taking part in 
the experiment as A, B, C, and D. The experiments were tried 
at three different intervals (one-quarter of an hour, one hour, 
•^ hours) after partaking of the alcohol, druge, et«. Th*, 
shown more clearly in the following tables ; the sign 
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before a number means that so many letters more, and the sign 
— , that so many letters less could be counted under the different 
influences, in two minutes, than in the normal condition—;, e., 
without having partaken of the various nervines. 

Table showing number of printed letters, more or less^ that 
could be counted in two minutes after partaking of liquors in- 
dicated: 



Person. 


Agent. 


14 hour after 
partaking. 


1 hour after 
partaking. 


2 hours after 
partaking. 




rBeer 


—74 
-67 
—40 

— 8 

—60 

4- 5 

— 8 

+ 2 

—45 
—21 
-70 

4 

—22 
—56 
—24 

— 2 


23 
—47 
—12 
+20 

— 2 
-36 
+20 
-L-26 

—30 

11 

—23 



—20 
—12 

— 2 

mm 

— / 


+36 


A 

Normal record 
406 letters. 


) Brandy 

1 Rhine wine .. . 
^Bordeaux .... 

fBeer 


—20 

+14 
+52 

-f51 


B 

Normal record 

390 letters. 


J Brandy 

1 Rhine wine .. . 
vBordeaax 

TBeer 


f53 
+36 
-J- 26 

4- 3 


o 

Normal record 
472 letters. 


J Brandy 

1 Rhine wine .. . 
y Bordeaax 

TBeer 


—11 

27 

—24 

+48 
-26 
—14 
—15 


D 

Normal record 
454 letters. 


J Brandy 

1 Rhine wine .. 
iBordeaux . . . 



The effect of tea in this experiment (counting printed letters) 
is quite remarkable. These are, of course, to be compared with 
the normal records given in the preceding table : 



Persons. 


H 


honr after. 


1 hour after. 


2 hours after. 


A 




+ 4 


—27 


-32 


B 




—16 


—71 


—100 


O 







—22 


-*- 43 


D 




-hl2 


-r20 


— 15 
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I.'offee has r similar effect in n«eietittg this simple mental pro> 
ceen. but the ncceleratitipr iufluence in not neiirly bo pronounced 
as in the rane o( tea. 

The effect of drugs in clearly shown in tlie following table. A» 
in the otiier tables -- or — signs indicate the nnmbfr of letters 
more or lees than the normal record that the person could count 
in two minutes after having partaken of the drugs : 



PBKOn. 


Dnigt. 


'Wl-tl"K. 


'.Mr 


%^7i\jr 


A 

Sormnl record 
408 letters. 


1 Antipjrine 
1 Phenncetine 


-20 
-38 

-HO 


-17 
-27 
+52 


-32 


B 

Normal record 

390 letters. 


f Pbenacetine 


- 5 


—29 

■4-15 


—24 


O 

Normal record 
472 letters. 


1 Anlipyrine 
-Quinine . . 
f Phenacetine 


-3H 
—40 


-45 
-30 

+ 


-35 
- 2 

-t-14 


D 

Normal record 

464 letters. 


1 Antipyrine 

J Quinine 

1 Phenacetine . 


-80 
—25 

-f 7 


u 

+ 3 


-6e 



You can readily si.-e thiit the most harmful of the three is anti- 
pjrine, and that phauaceiine is by long odds the most beueficial. 
The depresBion of the paychicnl prncessea after taking antipyrine 
was so constant that one in tempted to give warning against 
the use of such a remedy (?) whose disturbing effects are so 
reRChing and thornnghgoing. Similar effects follow upon par- 
taking of even nmnll doscH of opium and sodium bromide. 

I shall refer to only one other set of experiments that go to 

ow the influence of these nervines upon the mental processee. 

s In simple addition where there was a single colunm of ten 

I (1 and I) lieing left out] to be added, and the time occu- 

measured in hundredths of a second. The following 

It sure, explain itself: 



^m 




~^^^H 


^^M 




^^^1 
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^H FeraOD. 


AB.Ut. 


lonicer or nhorTL'i 
^.* hour Mlcr, 


Inuger or aborter 
rbour«f:er. 


A 
Xormul record 

6 02 sec. 

B 
Tormal record 

7 56 sec. 

C 

Tonuftl record 
6 2« sec. 

D 

trormBi record 
e 72 iM. 


fBeer 

IW^rwine ...'.'.'.'. 
iRedwine 


— « .to 

—1 4B 

-0 10 
—0 12 

+0,92 

iSS 

-1-0.73 
—0 21 

-0 oe 

-0,16 
—0 1« 

+0 HI 
-t-0 15 
-0 53 
4-0 81 


— 68 

-1,87 
-0 14 
—0.68 

-1-1 10 
-2.34 

--0.S7 
-1-0,48 

—0,66 
-f-0 26 
-0 83 
-0,29 

-1-0 42 
-1 02 
-0 42 

-1-0.66 


S?E;e'%,„. :;;::; 


Ued wine 

fEeer 

1 \v'hi"rwine : 
Ified wine 


You will readily see that almoHt without exception A and C 
ould add the single eotuiiiD of ten figures more quickly, while B 
Uid Dliad to tnke a longer time for the same work, after partali- 
ing of these alcoholic leverages. Both tea and coffee were found 
to be great aids to mental quicknesB in performing this simple 
arithmetical process. I have given you so many of these tabu- 
lated results because I am anxious that you see for yourself that 
the mental processes are always modified hy the use of the com- 
mon nervines — either helped or hindered, either accelerated or 
retarded. I! these esceedingly simple mental activities are so 
perceptibly affected by these various agents, what great changes 
can he wrought by them in the more complex mental activities of 
^bomparison, association, refleetion and reasoning. 
^B Dot you will perhaps say "I readily concede that the bodily 
^Bondition may affect the mind, but you have as yet given no evi- 
^Bence that the mind in any way influences and modifies the bod- 
^nr condltiooB." Well, then, let us observe the following. I told . 
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jou in one place that indigeetion and ilyspepeia will cause irrita- 
bility of t«niper and melanoholin. It ie just as true that melan- 
cholia will cause loae of appetite and indigestion. The person 
who is deeply (frieving cannot eat, try he ever so hard. Notice 
also the outburst of tears or the "lump in the throat" caused 
by intense griff or sorrow. Mental excitement or anxiety affect 
the heart beats and thecirrulation of the blood. A violent emo- 
tion inliibits the circulation and so causes fainting. Greatdread 
may prevent the secretion of saliva. a circumstance which lay at 
the baeia nf the old-time " ordeel of God " in which the accused 
person would be held guilty it he could hold rice in his mouth 
without wetting it. Fear will make one's hair stand on end. I 
know of no better statement of the bodily changes induced by fear 
than that of Darwin, which I quote at considerable length, because 
it so well illustrates the general points under discussion. "In 
fear, the eyes and mouth are- widely opened and the eyebrowa 
raised. The frightened man at first stands like a statue, motion- 
less and breathless, or crouches down as if instinctively to escape 
observation. The heart beats quickly and violently so that it 
palpitates or knocks against the ribs; but it is very doubtful if it 
thenactsmoreefBciently than usual, so as to send a greater supply 
of blood to all parts of the body, tor the skin instantly becomes 
pale as during incipient taintnees. That the skin is much affect«il 
under the sense of great fear tfl shown in the marvelous manner 
in which perspiration exudes from it. This exudation is all the 
more remarkable as the surface is then cold, and hence the term 
•a cold sweat.' The hairs on the skin also stand erect and the 
superficial muscles shiver. In connection with the disturbed ac- 
tion of the heart the breathing is hurried. The salivary glands 
act imperfectly, the moulh l>eGomes dry and is often opened and 
vhut. I have also noticed that under slight tear thei-e is a strong 
idency to yawn. One of the best marked symptoms is the 
sibling of all the muscles of the body, and this is often first 
a in the lips. From this cause and from the dryness of the 
mth, the voice becnmes husky and indistinct and may alto- 
er fail. As tear increases into an agony of terror, we behold, 
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under all violent emotions, diTersifled reeulta. The heart 
beate wildly, or fails to act nnd taintnpss eneiies; there is a 
death-tike pallor, the breathing is labored, the wings of the noB- 
trilB are widel.v diluted, there is a gasping: find coiiviiisive motion 
flf the lips, a tremor on the hollow check, a gulping and cHtching 
the throat, the uncovered and protruiling eyehiills are fixed 
the object of terror, or they moy roll restlessly from side to 
^side. The pupils are said to be enormouslydilated. All the mus- 
ides of the boily mny become rigid or may be thrown into con- 
TUlsive movements. The hands are alternately clenched nnd 
ipened, often with a twitching movement. The arms may be 
irotruded as if to avert some dreailful danger, or may be thrown 
Vildly over the head. In other cases there is a sudden and un- 
controllalile tendency to headlong flight : and so strong is this 
that the boldest soldiers may be seized with a sudden panic." 
Trembling with fear," an "at-hing heart," "shuddering with 
terror," are not mere figurative espreBsions by any means. Men- 
tal fatigue will induee bodily fatigue. A few weeks ago I made 
some esperimeuts that deuionstrate this very clearly. The ex- 
periments were performed upon fifty grammar school children 
who were about to take an examination in general history. 
Before they took the examination I had eaili one endeavor to 
lift with the dynamometer all he conid with his right hand 
(all the pupils were right-handed), 1 then put down the 
records lor each pupil. After their examination (which lasted 
2^ hours) with its severe mental strain, I bad them do the same 
thing again, that is — lift their l>eHt. They were all, with two 
exceptions, unable to lift as much as they had before entering 
ipon the intense mental activity of the examination. 
Then, too prolonged mental exercise draws off the blood from 
le wwt of the body in too large quantities, in order to supply 
the demands of the wearied braiii. Thus a nervous, excited, 
brain-weary person always suffers from cold feet and fingers. 
After these persons fall asleep, when the demands for blood on 
the part of the brain are not so great, the mind being less active, 
[the extremities again become warm. Mental activity always 
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cauefs a. risp of temperatiire in the bmin. Over eighty localities 
OB the brain have been examined with regard to the effect of in- 
tellectual work on its temperature, and every epacf thus exam- 
ined haa sliowu that an actual rise of temperature followed each 
mental exertion. In right-handed perflons tfie riseof temperature 
is greater on the left side of the brain, and in left-handed pereona 
the rise of temperature is greater on the right side of the brain. 
This IB because of the fact that right-handed persons are all left 
brained and all left-handed persons ore right-brained — due to the 
fact that the libers cross at the base of the l>rain, aa f shall make 
clear to you in the lesson on "The Brain and its Functions." 
Not long ago I myself undertook some interesting experiments 
with reference to the eHect of mental activity upon the tempera- 
ture of the brain. The experiments were made upon hving dogs. 
I inserted thermometric needlea intothesubstanreof tbeirbrains. 
Attera tew hoursot rest and sleep I tested the animale by means ol 
exciting the various senses. For example, I held a piece of meal 
to the dog's nose, and, as soon as he smelled of it. the ther- 
mometric needle iudicatt'd a rise of temperature amounting to a 
little less than one degree, When I railed to it playfully, tliere 
were similar results in the way of rise in temperature. This shows 
that the activity induced by stimuliiting the different senses ac- 
tually heated the brsin mass itself. Mosso's observations on 
three persons whose bruins had been laid bare by injury to the 
skull gives us the best direct fvidence of the fact that mental 
activity, either intellectual nr emotional, causes a sudden rush of 
blood to the brain, increasing the heat thereof. 1 should like to 
have you notice the tracing herewith appended, that was made 
with Mosso's Sphygraograph. By means ol this little instrument 
the pulse beat« are recorded in the form of tracings on smoked 
paper. 

The tracing, A (see opposit** page) , was made by the pulse dur- 
ing intellectual activity, while B was made by the pulse during 
mental repose. Each sort of mental act.ivity produces its own 

kTUcnlar pulse tracing. You get a different tracing when the 
•* is occupied in adding numbers from what you get when 
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the mind is engaged in interpreting the difficult passagee of a 
scientific nork. 

This intimate causa) relation between body and miud shows 
itself again with reference to the special question ae to the con- 
nection between mental effort and one's diet. While you cannot 
measure the activitien of thought iii terms of beef and bread, you 
are more than warranted in maintaining that a i^trong rich 
mind cannot bw the tenant of a poorly-fed body. I know that 
there are some isolated chapters in history which abound in sen- 
timental gush concerning this or that eminent writer and thinker 
who lived in an attic, subsisting oa little besides cold potatoes. 
It such statements are ever authenticated, they will certainly 
prove very rare exceptions ; and even if it be true that these men 









could do n considerable amount of mental work on a diet ot cold 
potatoes and white beans, we are still led to inquire as to 
whether or no these particular men could not have done a gi-eat 
deal more work and lived longer bad they varied their rations 
occasionally, or even semi-occasionally, with porter-house steak. 
It is a dictum of mental as well as physical hygiene that it is far 
better to stint one's self along any other line rather than deprive 
ourselves ot food of needed quality and quantity. I Bay stint, 
for it is not economy. Poor food means poor blood and not 
Vnough of it, and this in turn means a brain starring for oxygen. 
Inch a brain la always a weary brain, slow to rf^spond and 
erratic in its activities; and this fatigued, poisoned brain can 
never sustain mental processes of high character or strict 
integrity. Therefore, 1 say, that in treating of the reciprocal 
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inttuence that obtains betwe<>n body and mind, the queetion of 
diet is one of special importance to thoae liaviog the care o( 
children, and should be diseuesed at great length by educators in 
order that it may receive in every quarter the attention it ao 
ricMy deserves. A locomotive, capable of drawing a train of 
1,000 tons one mile in three minutes cannot make the same time 
with a heavier load. It is manifestly impoaaible. So in the uase 
of the child, a given task requires a certain amount of brain en- 
ergy, and without sufficient physical nourishment to sustain the 
brain, the task must be more or less incomplet-e. Almost univer- 
sally wrong impressions prevail as to the proper nourishment of 
children. As a rule they are underfed. Too little variety is given 
them, while the food lacks the nourishing qualities which the 
child's system demands. It would seem to most mothers an 
absurd rule to lay down for their guidance that children should 
be given whatever tlieir appetite demands. Yet, if the natural 
cravingsot a child's appetite have always been aati8fled,theniost 
judicious mother need not fear yielding to its request. I^t us go 
slightly outaide of our province and look a little more carefully 
into the physiological side of the question in the way Herbert. 
Spencer so excellently presents it, and I think wemay answer some 
of the objections which my statement may have aroused. What 
does a child ask for moat frequently 7 Sweets, you say, candy or 
sugar; fruits, possibly unripe preferred, meats, etc. Any physi- 
ology will tell you that sugar is a necessary element to the vital 
processes, and that many other compounds are converted within 
the body into that verysugur which the system demands as a 
heat making power. Almost aa universally, children dislike fatty 
food, which is another heat maker: so an extra amount of saccha- 
rine matter is called for in order to produce the required beat. 
Thecraving tor fruit is a normal one, and the acids of fruit form a 
oatural and healthful tonic when taken in moderation. It is the 
fact that these kinds of food are denied them, and that this crav- 
ing ia so long repressed, that leads to the immoderate indul- 
gence of the appetite when the i]sual restraints areremoved. Then 
the question of giving children the full allowance of meat is a dis- 
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pnt«5 one. la many cases economy suggests that ''very much 
meat U not good for little boys and girls," and this stateiueot 
has largely come to be regarded &n h. gastronomtL-al fact. Relia- 
ble statistics have already proven conclusively that the child 
brought up on a bread and potato diet lacks that physical 
strength and activity, liven though the weight and siee be equal, 
which the meat-fed child possesses. This does not apply to the 
very young child, but to those beyond the age of three who 
Dianiltst considerable vigor. Even more than adults in propor- 
tion to their size they need strengthening food, so that not only 
the daily waste may be supplied, but the extra nourishment 
demanded for growth may also be furnished in abundance, if full 
and healthy development is to be attained. 

.Another usually faulty point in children's diet is its monotony 
—too little variety, rasential to secure the needed elements, is 
given. The child's weariness ol a cereal food for breakfast, or a 
bread-and-milk supper, suggests that a different variety of fooii 
ie demanded in order to meet the needs of the system, and the 
distaste for the customary articles of food is not a meaningless 
"Ireakot appetite." The required amount of brain energy can 
of course be supplied by a greater quantity of less nourishing 
food, but Ptonomy uf the forces of the stomach would require 
int the food supply be a less quantity of the most nourish- 
Bubatances, rather than a grent-er quantity of those contain- 
ing less nntrimrnt. 

As good digestion is an aid to cheerfulness, so cheerfulness 
always induces good digestion. How important is it, then, that 
the child under your care be kept in a happy frame of mind. 
"Laugh and grow fat" is not a meaningless jumble of words, 
and this common go-to-mill expression may seem crude, but it 
really indicates something that should be a tenet of psycholog- 
ical doctrine, incorporated as a pnrt of the "creed" of every 
individual. Besides, the habits of mind surely mold the bodily 
form juat as single thoughts cattse the facial expression to 
change temporarily. The animal espressiou, the beefy neck, the 
bleared ej'eu, and other characteristics of the dissipated, are not 
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alone physical effects of the indulgence in alcohol or the gratifi- 
cation of the lower appetites. No, indeed ; the habits of thinking 
continually upon these ffeshly indulgences and vices plays a very 
prominent part in thus permanently modifying the contour of 
the head and face, 

I need not go farther into this question of the reciprocal action 
of mind and body. I simply submit to you such facts as those 
above given. They are only a few of the large number that 
might be adduced, and I am sure that each one of you could 8up>- 
plement these that I have given with many, even more interesting, 
from your large fund of observation and experience. 




THE NERVOUS SYSTEM. 

An inaoitnate tbtug never responds to external impreesions. 
i you handle a piece of iron, a slab of inarbk or a lump of coal 
' there is no movement by way of answer to yonr touch. Tbese 
and all other inanimate objects are utterly incapable of respond- 
ing in any active or visible manner, either to natural changes in 
the environment or to modifications brought about by the hand 
of man. However, in the world of animate things, even among 
the very lowest forms, we observe a marked difference. We know 

I that all life is growth and all growth is movement of some sort. 
A thing which does nob grow jou say no longer hves; it is dead. 
Hon know that to live a thing must grow — and all species of 
browtb are merely forms of movement. So the tree differs from 
|he piece of iron, the slab of marble or lump of coat, in that it 
nsponds to it« environment. When the warmth and moisture 
of spring follow the wintry snows, the tree puts forth its leaves, 
covers itself with the bloom of flowers, yields us fruit, and so on. 
The pond-lily, the "lour o'cloi'k," or M. Jalapa, will open and 
shut at regular hours of the day. The " sensitive plant" will curl 
and withdraw its leaves at the slightest touch. 

It is, however, admitted by nil that many of the lowest forms 
of life cannot he assigned to either the vegetable or animal king- 
doms with any degree of assurance. Take, for instance, the Vol- 
vox Globator: the botanist regards it as a plant, while the 

»lo6logt8t assigns it to the animal kingdom. Somewhat similar 
m« the Gregarini, which are found in the intestinal tracts of ani- 
mals. But there is no difficulty in finding a line of demarkation 
between the higher animals and other forms of existence. If, in 
hurrying through the crowded and busy streets of a great city, a 
man jostles against a barber pole, or lamp post, or collides with 
(4U> 
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a tre« or the wooden Indian ei^ in front of a cigar store, \ 
that none of tbese objecte are in the least disturbed bythe 
rence. They etand us firmly, securely and stolidly ae ever. 
There is no reBponae of any sort on their part. On the other 
hand, the man responds nith a sudden start, and, unlilcethe 
wooden Indian oifrn, his face completely changes its expression, 
while his devotions, which are accompanied by various exclama- 
tory outbursts, are feelingly directed toward the contused parts 
of his body. He feels. The barber pole, lamp post, tree and 
Indian sign do not feel. Or, to express the same thing in equiva- 
lent terms— the man has a nervous system; tbeother things bare 
no nervous system. 

You already realize the fact that the body and mind are 
closely connected, and that Psychology must always takethie 
connection into account. This and many other facta make at 
least a general knowledge of the nervous Hystj^ni absolntely 
essential to the student of Psychology'. The nerve elements are 
capable of being divided into two classes— (1) nerve flftere and 
(2 j nerve ells. In addition to these two a third might be men- 
tioned — an intermediate basis tissue called the neuroglia, which 
exists more abundantly in tlie larger nerve centers, such as the 
brain and spina] conl. It has been quite generally regarded as 
mere connective tissue, and some authors give to it the name 
"nerve cement." It is highly probable that in ail animals the 
new nerve fibers and new nerve cells are evolved from this inter- 
mediate substance. What is generally called a "nerve" (as 
when the dentist speaks of "treating a nerve") appears to the 
naked eye as a cord of a whitish color. If we closely examine 
this neri'e we soon discover fhat it is a bundle made up of many 
smaller strands. Each of these strands is called a nerve fiber,, 
which is in turn composed of elementary fibrils. The nerve flbera 
vary in thickness from ri'im '« uni'mj •*' "° *^'^^- The smaller 
ones are found at the termination of the nerves in muscles, 
glands and membranes, as well as near theendings in the skin on 
the outer surface of the body. Here they are extremely fine 
interlace with one another, forming an intricate net work. Some 







iimeB the fibrils Fuse more or lees completely, so that ttie Hber 
appears either structureless or merely shows signs of fibrillation. 
The fibers areof two classes, the medullated and non-medullated. 
The medullated are so named becauae they consist of a central 
nerve axis surrounded and enwrapped by a eheath of very thin 
membrane and a semi-liquid granular substance, called the "me- 
dullary sheath." The ntt'dullated nerve fibers are found only in 
vertebrate animals, and are especially abundant in the brain and 
spinal cord. The central portion of the medullated nerve fiber— 
the portion enveloped by the medullary sheath— is its most im- 
portant constituent; it is almost translucent, and is called the 
"axis cylinder." The chiei characteristic of the non-medullated 
fibers is that in them there is no sheath or outer membrane pres- 
ent, fn nearly nil the visual nerves, as well as the fibers of the 
olfactory and some others, the sheath is absent. As stated 
above, both the medullated and the non-medullated nerve fibers 
tend to group themselves into cords or faBcicles of different sizes, 
the individual fibers of which run parallel to one anoth<;r and are 
invested by a sheath. These again, in their course toward the 
pent«r, collect into larger and larger fascicles, the different con- 
stituent's of which are all hound together into one whit« nerve. 
I frequentlyrontain within the same fascicles both in- 

ing and outgoing fibers, and are then deuominated "mixed" 
Others contain only those fibers which carry the cur- 
rents in and are called sensory or afferent nerves. And a third 
I'lasaia that group of nerves which contains fibers whose function 
is to convey impulses toward the periphery. They are called the 
motor or efferent nerves. 

The nerve cells are very different from each other both in size 
and shape, as well as in their special functions. 

In size they range from j-^ j to j-^ of an inch in diameter, and 
in shape they are as varied as the feathery snowflakes of a 
winter's storm. Thus the brain abounds in cells which are pyra- 
midal in shape, while the multipolar ganglion cells are chnr- 
acteristic of the anterior or motor region of the spinal cord. 
Nerve cells are more or less granutaterl bodies, each of which 
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coDtaioe a large Ducleue, and within this is usually a distiucti 
"nucleolua." 

The substance of the nerve cells gives oH two or more pro- 
cesses which are either Diueb branched (called ramifying pro- 
cesses) or simple. It is by m(>ans o! these processes of various 
sorts that the nerve colls are united to the central extremities of 
the nerve and to each other, V(?ry frequently, under the micro- 
scope, flbrillations can be seen passing from one nerve process in 
a curved line through the body of the cell and into another pro- 
cess; while in others the same process can be traced through the 
cell in variuuB directions. Thus it is arranged so that many 







nerve current* can pass through one of these compound nerve 
ftbere just as, by use of the Edison key, one telegraphic message 
can be received and another can be sent over the same wire and 
at the same time. 

The exact manner in which nerve fibers and nerve cells are con- 
nected is not known as yet. The views of Retziiis on that point 
are certainly the best," At any rate it is very evident that cells 
and fibers have no functional existence apart from each other. 
Whenever and wherever we have nerve fibers we have nerve cella, 
and vice vei-mi. Viewed in their entirety with reference to their 
functions and interdependence, indirect as it may seem to be, it is 
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evident that nerve fibers and nerve cells together constitute a 
Bystem — the nervous system. The nervous system of man and 
thehigheranimaleconsistSitheDiOt the toUowiDgnecessary parts; 
(I) Conducting Nerves, comprising (a) afferent sensory nerves 
I carrying the currents in, (b) efferent motor nerves carrying the 
I currents out, (c) mixed nerves; (2) Central organs, such as the 
Bpinal cord and brain; (3) the end organs (a) of sense, as the 
ekin, the eye, the ear and taste bulbs, (b) of motion, such as 
the attachments which connect the nerves and muscles. 
The spinal cord and brain are the great cen- ^ — ..^ 
I ters of the cerebro -spinal system. Thest' great (CCTc'pN 
I masses of nervous matter are situated in the 
bony cavity of the skull and spinal column. 
Both the brain and spinal cord are invested 
with three coverings or membranes. The outer 
one is called the dura mater, ami is tough, white 
and fibrous. It adhei-es very closely to the 
bones, especially in the skull. The second is 
called the arachnoid membrane, and is smooth, 
Brm, and is kept very nioiiit by means of an al- 
kaline fluid. The inner membrane is vascular, 
and is called thepia. Its network of fine arte- r.^ 5 

1 ries and veins are thus in contact with the nerv- showing sectlou oj 
I OUB tissue itself. The function of these three the «r'n»i cord. 
membranes is to protect, hold together and nour- "■ Anterior flaflurp. 
iah with blood the spinal cord and the brain. ^ Ceotr*! cadiI 
The spinal cord isalong tube of nervous mat- 

Iter, and extends throughout the entire length of thespinal canal. 
It is. therefore, from fifteen to eight^een inches long in the adult 
person. It is nearly cylindrical in shape, its front and back sur- 
faces being somewhat flattened. The spinal cord is almost com- 
pletely divided throughout its entire length into right-and-left 
halves, by two median Assures. The one in front {anterior} is 
the broader, the one behind (post'erior) is narrower but deeper. 
The two halves of the cord are held together by two bands called 
commissures, which are situated at the base of each fiasure; the 
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one in front is the " whit« (commissure," the posterior one ie the 
"gTBy commissure." The fibers of this posterior gray commis- 
sure inclose a minute canal which extends the entire length of the 
cord (central canal). 

Each half of the spinal cord \a subdivided by its nerve roots 
into three columns. These are ( 1 ) the anterior column whit-h lies 
between the antero-median fissure and anterior roots: (3) the 
posterior column, which is between the posterior nerve roots and 




FiouBi 4, — Tranivene use- 
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the postero-median fissure; (3) the lateral column lying between 
the anterior and posterior nerve roots. This snbdivision of each 
half of the cord into three columns, as well as the general ar- 
rangement, is plainly shown in transverse sections at almost any 
elevation. The cord eomprisee both white and gray matter, the 
white being on the outside. The relative amount ol white and 
gray matter varies at different localities of the cord. The gray 
matt«r, which is Burrounded by the white, takes in each hall of the 
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cord, the shape of a crescent. The horns of this crescent termi- 
nate at the nerve roots just where the fibers emerge from the 
cord. The anterior horn is rounded: the posterior is long and 
narrow. When looked at in a transverse section it is seen that 
the gray colnmns and their commissures form a figure something 
like the letter H. This can be plainly seen with the naked eye. 
The cord contains both nerve fibers and nerve cells. The ex- 
I tenuU, or white part of the cord, consists chiefly of fibers, to- 

J Pd5T£«'°" *■■""■ 



I 



FlOCKK 6.— CroM-ieplioQ ol Bpin»l cord (Biter Kdlnger), a. b, c. d, seniory flheri 
Bnlerlnglbe poBlarlor borna: v. w. x.j.t, motor nonea puslag out (rom the 
■atetlor borus. Tbe globulu (oeBgor;) i^etla and pTrHiDlitnl (motor) celli are 
also ebowa. 

gether with connective tissue and blood vessels derived from the 
pia. The gray portion of the cord contains, besides fibers, con- 
nective tissue and blood vessels, an infinite number of nerve 
cells. Almost all the nerve cells are multipolar, and they abound 
chiefly in the anterior and posterior horns of each crescent. The 
cells of the anterior horn are large, very distinct and stellate, 
forming a very well-defined group; those of the posterior bom 
are smaller in size. 

The numlier of nerve elements in the spinal cord has been care- 
fnllj counted in the case of eome of the lower animaU. For ex- 
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aniple, Birge counted the fibers in the cord of a larpe number of 
frogs and found that in the anterior roots they varied from 6,000 
to 12,000. according to the size nnd age of tlie animal. Of the 
longitudinnl fibers it can he said that some ascend from below 
Upward, conducting sensory impressioDB to the hrnin, while 
others descend from the l)rain and higher regions of the cord to 
the lower, and conduct motor impulse to the iriusilee. There are 
also countless horizontal and obliquefibcrs. Thusthenervousele- 
meuts of the spinal cord are nrranged so as to be both a con- 
ductor and a center of nervous impressioiiB nnd impulses. It not 
only conducts the impressions— for example, a touch sensation 
from the finger upwards to the brain and the motor impulses 
from the brain downward to the muscles— but it is also a great 
nerve center. It can do a large amount of work by itself, as welt 
as obey the commands of the brain. Many human activities are 
controlled by the spina! cord alone, without the least assistance 
from the lirain. The decapitated frog is capable of making a 
considerable series of intelligent movements. The Praying Man- 
tis will continue to fight its antagonist a long time after its head 
is severed. Though the human spinal cord is divided into col- 
umns and ramified by so many tracts running in every conceiv- 
able direction, it must always be remembered that the cord is 
anatomically as well as functionally continuous. 

Ton see, then, that the spinal cord is a wonderfully ingeniouB 
mechanism, made up of nervous elements eo combiued as to 
serve two great purposes. Not only do we find it a pathway to 
and from the brain for those impreeaions originating at various 
points on the periphery as well as the impulses which take their 
rise in the brain, but it is itself a well -organized nervous center— 
yes, more; it is a well-oi^anized group nf numberless nervous 
centers, each one of which maybe capable of, and especially fitted 
for, performing a certain piece of work. All these centers in the 
cord are by means of the various nerve fibers bound together 
up and down, crosswise and obliquely, making them capable of 
united action either in originating new impalsea and proocaaoa, 
or in obeying the behests of the brain. 





THE BRAIX AND ITS FrNCTIONS. 

We nowcome to a brief description of the brain which includee 
fall that mass of nervoua matter which ia contained within the bony 
cavity of the skull. It (comprises foiirpeneral divisions which are 
BO apparent as to be readily dieting'uishable. even by the casual 
observer. These parts are named { 1 ) medulla oblongata, (2) potis, 
(3) rprebellani or little brain, and (4) cerebrum. 

The medulla is directly above the spinal cord and continuous 
nith it. It is somewhat pyramidal in shape and is about one 
and one-fourth inches long. Like the cord, it consist's of both 
vhite and gray matter. The cerebellum lies above and imme- 
diately behind the medulla. The pons, or bridge, lies above and 
in front of the medulla, with which it is alt^o continuous. 

With reference to the medulla it is al«o important to add that 
it is a bilateral organ with its two halves joined together by 
tough commissural fibers which cross from one side to the other 
in an oblique direction. The fibers of the spinal cord undergo 
an important rearrangement in their passage upward into the 
nedutla. Thus you see that each half of the brain is connected 
with the sensory organs at the periphery of the opposite half of the 
body, and also with its niuBcles. The former relation is brought 
aboat by the seneorj' channels decussating at the base of the 
brain and along the spinal cord; and the latter is due to the fact 
that the outgoing nerve channels or motor stimuli pass from 
each half of the brain to the opposite side of the body, decussat- 
ing with one another in the medulla. This rearrangement con- 
idata in the fibers passiufj through the left half of the cord and 
coming from the left side of the body, crossing and passing up- 
ward to the right Bide of the brain, and vice versa. Thus it is 
(67) 
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tbat all persons wlin are rigbt-bandMl are •■ left-brained"— i. s., 
the larger amount of brain work is done by the left hemi- 
8pbere in rigbt-handed individuals. Tbe same relation holds true 
with reference to the left-hand<-d ba«e-ball pitcher, whether bis 
carved balls be '■ in-shoots," " high-ins," or "out-drops," they 
are controlled by the right cerebral hemisphpri". Yon can then 

I readily see what a seiioua tiling it is to correct ieft-handedneee in 
B child. The left-handed child is not only 
left-handed but is right-brained as well. He 
is also left-eyed, 1 mean by this that his 
left rather than his right eye controls the 
■DovemeDt of his band, and after a child has 
been accustomed to use his left hand for the 
flfgt three years of his childhood, it is by no 
means a small matter to induce hina to give 
preference to his right when the change in- 
volves almost a complete transformation 
within the brain itself. Certain it is that the 
mental growth is, tor the time being, in a 
measure retarded, and it is a question 
whether mental development should ever be 
sacrificed to convenience. It might be add- 
ed that nearly oil blind people read with the 
l«ft hand, and with many other individuals 
it is usedwbenflne discriminations ai^ to be 
made, bearing out the idea of Shakespeare, 
when he says i 

■ Tbe daintier hand hath the finer Hense. 
In thecerebellnm we find that the general arrangement of the 
white and gray nervous matter is just the opposite of what is 
fonnd in the medulla : for the white is the interior portion, while 
the gray is on the outnide. Looked at even superficiJilly, it is 
fonnd that the cerebellum consists of two hemispheres uuit«d by 
a median lobe called the vermiform process. The two hemi- 
Bpheres are joined to each other by means of countless transverse 
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arrangement by meanB of nhicb the two hemiepberes of the cere- 
bellum become anatotnically and functionally one. 

e pons in commonly called the " bridge of the brain." It is 
cnboidal in form, and tonaists of both white and gray matter. 
The whit« nerve fibers pass through the aub stance of the pons, 
cither transversely or loiigitudinally. The gray matter of the 
pons is scattered irregularly through its substance, appearing 
bIso on the posterior but not on the anterior surface. The nerve 
cells of the pons are, as a rule, multipolar and stellate. 

The cerebrum, or great brain, forms much the largest division 
of the nervous mass inclosed nithio the bony cavity of the skull. 
(Seo Fig. 6). It is an ovoid in shape, and is divided into two 
gJK&t halves, or hemispheres, by menus of a great median longitu- 
dinal fissure. At the bottom of this fissure, when the hemispheres 
are spread apart, can be seen a broad white band of nervous 
matter (called the corpus caUoauni), by means of which the two 
halves of the cerebrum are held firmly together. The surface of 
the two hemispheres is traversed by many fissures of varying 
depth. It might be said that the e3t«mal surface of the cerebral 
hemispheres ap|>ear like a tract of land traversed by many 
crooked lirooks and rivers producing numberless furrows, which 
ire named sulci or fissures, and the ridges between them are 
called convolutions. Between these various fissures are the 
folds of tissue known as convolutions, or gyri. No two brains 
are alike in the number and depth of tlie fissures, or in the num- 
ber and prominence of the convolutions; indeed, the two halves 
of the same brain a're not exactly alike in this respect. 

By means of the various principal fissures it is an easy matter 

bto map out the two hemispheres of the cerebrum into five lobes. 

■Theae arecniled the Frontal, Parietal, Temporal, Occipital, and 

^eland of Reil, All but the Island of Reil are shown in Fig. 6 and 

It ia concealed beneath the Irontal, parietal, and tem- 

Kiral Iob«s. 

In all parts of the cerebral corteit, the gray matter is found on 

^be outside, while the whit« mutter is within. The thickness of 

legray matter on the brain surface undergoesagraduat increase 
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among vertebrate animals. Thia gray layer is eo thin in flihes 
that the surface of the cerebrum appeara almost white to the 
naked eye. 

But the (orm and diBtribution of the nerve cells ia not the 
same at different layers of the cortex even in the same locality. 
The thick nesB of this gray cortex varies from one-thirteenth to 
more than one-eighth of an inch, and in it five layers of cells are 
usually distinguisha bte. There are about eighteen million of nerve 
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cetla to every cubic inch of gray brain matter. A large number of 
these cells are pyramidal in shape, so as toadmit of cJosepacking 
together. The human brain is relutivelj lurgpr than that of any 
other animal, exiept the smaller birds, such n» the canary. It is 
also nbaolutely larger and heavier than the brain of any known 
animal save the elephant (8 1-2 to 10 \bs.), and the lai^est 
whales (6 lbs.). Exner has compiled the following table, which 
shows the relation that obtains between the weight of the brain 
and the weight of the body. This table also shows that there ia 
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"ft aort of genepal correepondence between the size and weight of 
the brain of any animal and the rank of this aoimal in the scale 
of intelligence. 

Table Showino Relatihn of the Weioht of the Brain to the 
Weioht of the Body is VAHiora Animals. 




Kongornn... 

Tadpole 1 : 720 

Elephant 1 : 500 

Sheep 1: 345 

J)og 1 : 31(5 



E>if;«on 1 : 104 



Sfu ape 1: 25 

Canary 1 : 14 



F Tou can readily find some discrepancies between the rank as- 
signed in this table and the animal's actual position in the scale 
of intelligence. It is obvious enough that the order indicatpd 
does not correspond with the intelligence of the respective ani- 
mals. For example, none of jou would r^ard the elephant a 
less intelligent animal than the sheep, notwithstanding the table 
to the contrary. 

The fact of the matter is that brain weight has been regarded 
h; too many us an absolute index of the relative position of 
an animal iu the scale of iutelligeoce. The average weight of 
the adult male European brain is 49 to 50 ounces, that of the 
adult female 44 to 45 ounces, making the brain of u man weigh, 
OS a rule, 10 per cent, mure than thiit of a woman. The average 
brain weight of the African, Malay and Mongolian is from one 
to tonr and a. halF ounces less than that of the Caucasian. Dr. 
Bernard Davis advances four interesting conclusions that have 
a bearing on this point: 1st, that the average brain weight is 
Gonsiderably higher in the civilized European than in the savage 
races; 2d, that the range of variation is much greater in the 
former than in the latter: 3d, that there is an absence, almost 
complete, of specimens heavier than 54 ounces belonging to the 
exotic races; 4th, that though the male brains are heavier than 
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female tliere is not the same amount of difference in the average 
brain between the two aexes in the unoultivated as in the culti- 
vated people. 

At birth the brain ol the infant weighs about ten ounces. It 
reaches the maximum size about the eighth year, but keeps on 
increasing in weight until the person is about 30 or 40. You !■&■ 
member that Byron's brain is said tu have weighed 79 oz., Crom- 
well's 78 oz.: that of Cuvier 64 oz., that of Agnsaiz 53.5 oz., and 
that of Webster 55 oz. But in this connection it must also be re- 
membered that bigb-brain weights are oftentimes found in the in- 
sane. In fact, insanity is sometimes caused by brain enlargement. 
In the insane aaylum of West Riding, out of 375 male brains ex- 
amined, thirty were found which weighed 55 ounces or upward. 
Thurnam reports one of an epileptic which weighed 64 1-2 ounces. 
When yet a boy I remember seeing a brain which weighed 62 
ounces. It wa« the brain of an insane man who had committed 
suicide neur our home by hanging himself. Dr. Lnngdon Davis 
examined the brain of a 22-year-old idiot, which weighed 59 1-3 
ounces. The heaviest brain of which we have authentic record be- 
longed to ao insane person. The man from whom it was taken 
was a brick layer 38 years old, who died from pytemia in the Uni- 
versity College Hospital in 1849. According to Obersteiner 963 
grams is the smallest recorded weight of a male brain irompatible 
with intelligence; likewise 788 is the smallest weight of the female 
brain that has been found to be compatible with intelligence. 

It should also be remarked in this connection that no uniform 
method of removing the brain from the skull has been adopted 
by the various investigators. Some will, in addition to the 
brain proper, remove a small portion nt the cord, which, of 
course, adds lo the total weight. Many brains cannot he con- 
veniently weighed until considerable blood or moisture is lost. 
Thus you see the methods of comparing brains with reference to 
their weights leave room for improvement so far as accuracy ia 
concerned. Brain weight can never be set down as a criterion of 
intelligence. A much better basis for such a judgment is found 
in the amount of brain surface. Wealth of brain surface means. 
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you dod that the latter brain hits not only as many convo- 
lotions, but they are very much deeper and muuh more tortn- 
oue, consequently involving more brain surface — hence a brain 
indicative of greater intelligenf^e. In the average brain much of 
the surface is sunken between the convolutions or gyri. In fact, 
but little over one-third of the actual surface of the cortex is ex- 
posed to view. The average ext*nt of the entire surface of the 
cerebral hemispheres, including that which is sunken between the 
gyri, as well as that exposed to view, has been found to be 2,500 
Bijuare centimeters, or about 388 squars inches. The area of the 
sunken portion is almost exactly twice that of the portion ex- 
posed to view. It ia therefore 677 square centimeters, or 258 
square inches, (See Fig. 11.) 

One of the most notable peculiarities of the human cerebrum is 
that its two hemispheres are not equally or symmetrically devel- 
oped. It is not infrequently tbe fact in the case of right-handed 
persona (therefore " left-brained ") , that theieft hemisphereisnot 
only more highly convoluted than tbe right, but it is frequently 
alighlly longer than its fellow, causing the tip of tbe left occipital 
lobe to project distinctly behind that of the right side. In such 
a case the right hemisphere is rather flattened at the tip of the 
occipital lobe, while the left is sharply conical in its termination. 
In a large number of brains this is plainly observable, especially 

(he brains of women. I have a brain lying on my study table 

now (the brain of a woman) in which the Ifft hemisphere extends 

lore than an inch further back than iloes the right. Doctor 

lyd, a prominent English anatomist, has (ilso made the claim 
that tbe brain in the left hemisphere is heavier than the right by 
about half an ounce. This is denied by some, and would prove 
nothing if it were so. 

When, however, you compare th« bruins of variouu animals 
you lire soon convinced that the Jevdopment and expansion 
(and therefore convolution) ot the cerebral hemispheres form a 
good criterion of the animal's mental life and intelligeuce. If we 
look at the matter from a broad and general point ot view, we 
Mad Uiat the gi«atest importance must be attached to the great 
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convolutional complexity in the brain of man. With reepeot' 
to conYolutioiia) development man stands at the head of the 
quadrTimanijua type of animals, just as elephants stand at the 
head of the herbivorous type, and just as the great whale holds 
a similar position with respect to the carnivorous type. Though 
the bony cavity of the humun skull, or braiu chamber, is so 
shaped that the largest possible area is obtained for the superfi- 
cial gray matter of the brain, yet the increased area thus gained 
does not prove at all sufficient for the needs of man's inteJIi^tual 
aod moral life; it has still to be intreafied by the occurrenceof 
further secondary foldings in the cerebral convolutions. Further- 
more, there is always increased convolutional complexity in the 
cerebral hemispheres in the higher as compared with the lower _ 
raws of man. The high degree of convolutional development ati^ 
tained in the brain of man is a matter of the greatest sif^nificauGS. I 
The Assures are then seemingly lor the purpose of economl»-B 
ing space because by means of their presence there can be a cau-<fl 
siderableincreaseiu the amount of brain surface without increafrfl 
ing the size of the head itself. It may be interesting to know " 
that the hniin fissures or-'channela" are actually produced by 
the arteries, Tlie more work the animal has to do with his 
brain the more blood does his brain require. The network ol 
arteries covering the cortex become stronger and sink deeper 
producing more and deeper flssurea, ex1*nding, as it were, the 
hrain system of irrigation. So you see then the fact that "the 
higher the order of any animal's intelligence, the richer is its 
brain in the number of convolutions" is intimately and directly 
related to the other fact that the higher the animal's position iaH 
the scale of intelligence the greater is the amount of arteriaH 
blood needed and used by the brain. I 

The forms of brain found in the adult individuals of the lower ' 
animal species, c. g., marmoset (Fig, 12,) are very similar 
indeed to the form found in the human embryo in certain early 
stages of its development. To sum up the whole matter in the m 
form ol a general conclusion, we are led to say that wealth o 
brain sur&ce, as made possible bj> the development in sizt 
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T and dfprli of the ceret/w/ con volationa, i 
TJfitir. feature of the hunma brain. 

t far more important thnn the matter of hrain weights, and 
1 more eignificant tlian the amount of brain surface, is the 
Lqoestion concerning the qunntity and quality of tlie blood sup- 
"-|riy already mentioned in another chnpterof this book. The 
weight of the entire brain iaordiuarily about one-fortyBfth of 
the body, hut the quantity of blood used up in the brain is about 
one-eigbtb of that required by the whole body. You can readily 
■ee. then, the importance of pure blood and plenty of It. This 
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tads me to again allude to the main points that came up in a 
nission of the influence of the mental states upon bodily con- 
dition, especially upon the quantity and quality of the blood sup- 
ply. First, anger and other exciting passions increase the force 
of the heart's action, sometimes to an alarming extent. There 
have been instances of the bursting of a l.ilood vessel from a fltof 
paBsioD, e, g., the recent death of a well-iinown millionaire. Sec- 
ond, sorrow and grief cause the blood to move too slowly, 
making the power to resist disease very much less than what it 
should be ; third, good nature and cheerfulness keep the circula- 
tiom regular, and in this way assist in securing good health to 
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the individual. You can also see why it ia important that due 
heed be given to the eftetts of aJcoho!, druga and tobacco upon 
the blood, eince the brain Dsee euch a large per cent, of the entire 
blood supply. OneeRectof alcohol is to make the blood too thin, 
unfitting it tor nourishing the body and especially the brain. An- 
other iB to shrink the little blood corpuscles bo that tlipy cannot 
carry the oxygen necessary to purify the blood and keep thebody 
properly warm. It makes the blood impure, inducing fever and 
inflammation. It is a well-known fact that yellow fever andsome 
other febrile diseases are nearly always fatal to those who drink 
much liquor. Kraft-Ebbing, the renowned pathological special- 
ist, asserts that a most intimate relation obtains between alco- 
holism and insanity— that all forms of insanity from melancholia i 
to imbeiility are found in alcoholism. Impure blood is the beat.] 
of soil for the seeds of disease. With reference to tobacco, a very! 
eminent physician says: " Youths are far moreaBected by theuse 
of tobacco than men are. They accustom themselves to it more 
slowly, and for a long period it lessens their appetit*. Boys who 
smoke weaken their muscles, are much less disposed to bodily ac- 
tivity, and are seldom inclined to exercise. Smoking, then, inter- 
ferea with appetite, impairs bodily activity, and in some way -I 
damages the circulation and the composition of the blood, which f 
must, of course, aSect the brain." All these facta pertaining to I 
the weight of the brain mass, the extent of the cerebral surface, 1 
and the influence of the quantity and qualityof the blood supply, 
manifest in a general way the real signiflcance of the brain for the 
intellectual activitiea. Thedeeply convoluted and wrinkled rind of 
gray matter, which is the covering of the brain, has been shown i 
to be the physical basis of man's highest and profonndeet mental,! 
life. 

When we turn to esperimental physiology for its delirerances ' 
we find that it points in no mistaken lines to the real importance 
of the different portions of the encephalic mass. If in a frog we 
sever the spiual cord from the brain by making a section below 
the medulla, we find that if the flank of the frog be touched a 
alight twitching of the muscles will result. If one ot the hind 
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legs be stretched out and severely piucheii it will respond by 
withdrawing itself from the irritating: nanae. When the irrita- 
tion is increaBed the foreleg will also be employed to secure relief, 
and sometimes the lege on the opposite side ol the body, thus 
L Bhowingit tobeapnrposetiil action. If you ii'Htat«this"brain- 
r less" frog at different portions of the skin with acid, you find it 
will perform certain remarkable defensive movements in it« en- 
deavors to wipe away the irritant. Toneh the knee with the 
acid, it will be rubbed with the bai.'k of the foot; cut away this 
foot, the stump will be used ineffectually until after a pause, 
when the unmutilated foot will be applied to the irritated spot. 
When the skin over the breast is made thesubject of irritation itis 
vigorously rubbed withbothof theforepaws. Thisseriesof prei-iae 
movements, manifesting purpose and design, are carried on by 
the spinal cord of itself. These phenomena are not peculiar to 
F iibe frog alone. Other brainless animals manifest similar move- 
f ments. Decapitate a salamander and pinch one of its sides; it 
ftvill bend that sideintoa concave shape. Itiasaid that Robin, 
Ion tickling the breast of a criminal an hour after decapitation, 
I saw the arm and hand move directly toward the irritated spot. 

On passing upward to the medulla, we find that it is given 
I over to certain special functions, particularly those which have to 
vith the activities of the lowest animal lite. These are much 
Liiiore complex and of a higher order than those, as we found 
I. above, belonging to the spinal cord. The medulla is directly re- 
lated in some way to the action of the heart and to the blood 
Pressels. It is the "central organ" for breathing, coughing and 
sneezing: for swallowing, hiccoughing itnd vomiting, as well as 
laughing, sighing, crying, sobbing and weeping. The breathing 
center in the medulla was first located by Flourcns. It has siai'P 
Lbeen called the " vital knot," because the least injury to it n-itl 
tiprove fatal in that it causes cessation of breathing. That the.'ie 
pTarious movements and activilieB are bound up in oneanotherin 
their rein tion to the medulla is shown in ordinary strangulation , 
however slight. Thus, when a dry cracker crumb lodges in one's 
"Sunday throat," swallowing, coughing, shedding tear^, and 
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cbanges in the breathing and circulation inevitably result. It is 
quit« common to hear one say, " I langbed till I cried." It can, 
therefore, be said that when we have an animal in whicb the 
spinal cord and medulla are united and remain intact, though 
severed from the euperior organs, we have a mechanism that 
Trill execute movements of which the spinal cord atone is incap- 
able. A frog, with its spinal cord and medulla will endeavor to 
turn over when laid on its back and when placed in the water it 
will swim. Ayoungrat.inwhifh the mwlulla and spinal cord are 
intact, but severed from the organs lying above, will squeal if its 
l^sare pinched, and it is able to awallow; it will also kick in its 
endeavor to free itself. 

We now pass to another question of exceedingly great interest, 
but one very difficult to answer, and one which is by no means 
settled, though master minds have stru^led with the matter for 
over two centuries. The question is : What are the functions of 
the cerei)e]Ium? There is a uniform agreement supporting the 
conclusion that the cerebellum is the center that is most inti- 
mately associated with tlie balancing oF the body. Thus the 
staggering of the man who has imbibed too freely of "Tangle- 
loot'' whisky is due to temporary inflammation produced by 
con^stion of the blood on the surface of the cereliellum. In the 
disease known as phrenitis, in common vertigo, or " blind b 
gers," which frequently attacks the horet-, veterinarians always 
open the skull at a point directly over tin- cerebellum until sev- 
eral quarts of blood are set free. We find, too, in the frog hav- 
] addition to the spinal cord and medulla, 
9 nearly normal on a level, but it cannot 
lurface; it will also croak when pinched on 
lus. In a recent article" I published the re- 
sults of an extended series of observations made upon the brain 
of a cat whose cerebellum was diseased. 

This cat had suddenly become paralyzed when three months 
old. For several days he was disinclined to eat, and all attempts 

• Atrophy o/ lilt Orefcelium (n a fti(.— Journal of N«rTou» and H 
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nt locomotion were awompanipd by epnsmorlic jerkJDgB. In the 
act of walking, the hindei' parts seemed to gel along con § id erabty 
faeter tlian the fore limbn. and faster than he deaired, giving a 
ludicrous eHett. After a time he recovered his appetite and agoin 
became cheerful end lively an usual . He continued to improve; 
and with the exception of the permanent disability to the limbs, 
he fteemed to be as well as ever, (or his development was not re- 
tarded, since he grew to normal size. 

When brought to the laboratory the cat waa eleven months 
old. While be could walk and trot bis gait was zigzag and stag- 
gering, aim* hia hind legs sprend somewhat laterally in locomo- 
tion. I nco ordinance of the limbn was quit*" marked; the hind- 
lega were raised very high and placed si> far forward as to 
overstep the forelegs in walking; the movements of the head and 
aei-'k were spasmodic and jerky. An autopsy revealed the (a^-t 
that nil portions of the brain and spinal cord were in normal 
condition except the cerebellum. With the aid of a micrometer 
eye-piece accurate measurements were made of the outer gray 
cortical layer. Over one thousantl ot these mensuremente were 
made. It was found that the thickness of this outer gray layer 
waa only about half that which was found in the cerebellum of 
tlifl normal cat. Since no other part of the nervous system ex- 
cept the cerebellum was found to be at all affected by disease, 
«id since the cat manifested marked disturbances in locomotion, 
it is very evident, at least with reference to this particular case, 
that the cerebellum contains within its cortex the centers that 
are most immediately concerned with coordination of the limbs, 
balancing ot the body, and locomotion itself. 

All then that is really known about the functions of the cere- 
bellum might be summed up io a general way in the words of 
Baatian, who regards it as -'a supreme motor center for rein- 
forcing and regulating the quantite-tive and iiualitative distribu- 
tion of out|;oingcurrents in voluntary and automatic movements. 

ipectively," 



LESSON VII. 

THE BRAIN AND ITB FrNC'TION8 (CONTINUED). 

We uow coiue to apeak mare particularly of the cerebral hemi- 
BphereB in their relation to inan'a conBcioun psychical lile. Th* 
importance of the cereliruin as the physical basis of menl 




activity ean scarcely be overrated. Id fad, we must have soi 
activity of the cerebral bemisplieres in order to make each Stal 
of consciousness a possible fact. Cnleea etimulations that occi 
at the periphery of the body, are conveyed in some form to tl 
gray rind of the cerebrum giving rise to some sort of neural 
cess within it, no consciousness or " awareness," of the etimuti 
tion can possibly result. This same cerebral cortex must all 
take the initiative in all voluntary motions. It must be remei 
^ered, therefore, that tbe physical basis of the conscious meat 
''ties in man is the gray convoluted cerebral cortex. 
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Not all parts of the cerebral cortei respond tn the same sort 

I of excitations or give birth to the same kind of Beiisations. 

[ Neither are all localities in the convoluted cortex concerned in 

motor impuleea of the Bame gronp or elaBs, The cerebral cortex 

is thereforeaverytomplexorgan; or, rather, it ia more likeaTery 

complicated keyboard, the response coming from those part« 

that are in direct reliition to certain epeciflc forms of stimulation. 

I Or, as Prof. E. Bering puts it, " The different parte of the hemi- 

I spheree are like a great tool box with a countless variety of toots. 




Fionti u.— Molur uid BmiBorf centers an tbe Lateral Surface of the Cerebrum. 

Each single element of the cerebrum is a particular tool. Cod- 
Bcionsness may be likened to an artisan whose tools gradually 
become so numerous, eo varied and so spepialized that he has for 
every m in ut*Bt detail of his work a tool which is specially ad apt*d 
k to perform just this precise kind of work very easily and accu- 
I ratoly. If he loses one of his tools he still possesses a thousand 
other tools to do the same work, though under disadvantages 
both with reference to adaptability and the time involved. 
Should he happen to lose the use of these thousand also, he 
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might retain hundreds with wliirh to flo the work etill, but nDder 
greatly increaHed difficulty. He must Deeds have lost a very 
large nmnl)er of his tools if certain actiona become absolutely 
impossible." 

We know, for example, that a current passing to theback part 
of the brain gives rise to sensations of vision. It makes but 
Httle difference whether this neural current comes through the 
eye or not, for you know that even a slight mechanical jar or 
concussion at the back of the head is sufficient to cause one to 




E 15— Motor and 91 



" see stars " and even comets and other luminaries. If the neural 
excitation occurs at some other portion of the cortical surface we 
have some other seneation as a result. Despite all conflicting 
opinions it is now a settled fact that a science of cerebral local- 
ization is possible. All of the achievements in this line of re- 
search have been made within the last twenty years, and the 
most noteworthy ones even more recently. The most prominent 
investigators in this field of research are Munk, Ferrier, Exner, 
Horsley, Schafer, GoltE, Fritech and Hitzig. 



TSE BRAIN AND ITS FUNCTIONS. 



77 



The first attempt in this direction wna made by Rail, who 
founded the fio-oalled " Science of Phrenology." He started with 
the preanpitOHttion that tliesbull, being the case containing the 
brain, onght show the brain forntation itself. Sucli an nasump- 
tion, while partially true, is in the main erroneous, since it over- 
looks the fact that the skulls of ilifTerent individuals, or the same 
sknll at diSerent portions, vary greatly in thickneas. He also 
I lost sight of the fact that the skull bones can and do somptime« 
I thicken both ways. Aprominent ■' bnmp," likethato{"YaDity," 
"Anibition,"or "Memory for Words," may really be found on the 
cranium of a person entirely devoid of the qualities 8uggest«d. 
The errors of phrenology are now quitegenerally admitted, and 
BO bald are these mistakes that in scientific circles it is entirely 
abandoned, l>ecau»e as a " system " or " science " it is fallacious 
in every respect. The remarks of the southern coloi-ed preacher, 
with reference to the " efficacy " of phrenology, is certainly to the 
L point; if his thought ia not clothed in the mnstelegant language, 
Ibis deductions are none the less pertinent— "Brudders and 
Eei8t«re! Do I heah yon'n's talk about phrenology? Don't you 
B know dat you can't ttll how muiiy hums dey is in de smokehouse 
I by feeling ob de roof? " Certain it is that, altogether detective 

■ in its psychologicBl analysis, prei?minently unsatisfactory in its 
I. localizations, unreliable in its methods, and inconclusive in its 
I nsulbs, there is nothing in phrenology that merits the respectful 

■ attention of the real student, 

I' It is « perfectly well-established tact that the so-caUed "cen- 
l-tral' convolution (situated on either side of the fissure of Rn^ 
Hbndo, Bee Fig. 6) forms the region from which nearly all the 
^bgtM impulses pass out from the cerebral cortex. All nuthori- 
^H^^gree that the motor regions do lie around this fissure of 
HUaado. So certain is this that it is called the " motor zc 
FMore plain and clear than a detailed description are the ac 
I panying figures, which exhibit the arrangement of the specific 

■ centers, more especially those in the motor zone on the surface 
I of the monkey's, as well as the human, cerebrum. [Figs. 13^ 
Il4 and 15.; 
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A ttattbvpatWQt cannot rerotlwt As appropriate words 
•^ and is thns unable to gire Us dtoogfats tbe 
a. In otbfT words, be baa lost tbe power of 
ntio^ aniJ arranginc tbe eteraenta of a aeatrace in a 
nunOKr for the parpoaee of apoken or written language. 
dent ia MiwaTH cognizant of hta errors in ntterance. To 
itrabr: A caae ot'ourn^ recptitly rn one of the New York City 
pftal*. The person afflicted was a mun of more than ortli- 
* intfUigenoe. He desired a knife with which to eat bis food. 
I B^ted n diMF idea of what he wanted : he wantt>d a knife. Bi]t. 
^ri^ you, eacli time he attempted to say '■ knifi?'" the words 
t.aHh<'l "'■ wlicat "would eomennbidden from his Hps. You Bee 
! -tauillntr liJB tifor idea of the oliject desired, he 
iL' about the appropriate procetises of innervation 
1 i\ liich he might utter the proper word. 
it«.-siniilnr tn anotljer case, that of a young lady of 
I'lio aiiddenly becamv uncuttBctoxut v\n\eKtvB3tnvo%tA 
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fifta heavy load. When consciouenese returned she showed no 
aigna of paralysia, but it was with difficulty that she found words 
th which to speak. She would confound or mutilate the eom- 
monesl nnmee— »>. #■-, she would eay "butter" instead of "doc- 
Not understanding a siugle word spoken to her, she was at 
Irst taken to be deaf, but it waw soon discovered thet she heard 
the knock at the door, the tick of the watch, or the hum of a bee 
as distinctly and clearly as ever before, and she could also distin- 
pDish the pitch and quality of tones. 

Quite recently, while in Germany, my attention was called to 
a very interesting case of aspfaaeia in one of the hospitals of Ber- 
lin. A German army officer had been thrown from his horse in 
one of the military maneuvers which took place in the celebra- 
ion of the anniversary of the battle of Sedan. In the fall he 
■ived, his head struck the hard concrete pavement; at first he 
'as unconscious. Soon after his r«tum to consciousness it wns 
iscovered that he could not articulate a single word. Every at- 
impt at utterance resulted in dismal failure. Nothing came of 
faifl painful endeavors save a series of unintelligible and incougru- 
ons sounds. After five weeks an examination of the brain itself 
was determined upon, for after a careful diagnosis the trouble 
.could be assigned tonoothercausethan toan injury to thespeech 
iter itself. The operation of trephining took place. When a 
lall portion of bone was remnve<l, a little hardened clot of 
lood was found betweenthe dura mater and the skull bone itself 
directly over the speech center, as indicated in the figure on page 
75. This blood clot was carefully removed by washing with a 
jet of warm distilled water. Three neeks after the operation was 
performed, the patient had fully regti in ed his ability to speak and 
write correctly. 

A still more interestingcaseis that repoi-ted by Doctors Carson 

and Dremer, of St. Louis. The patient is a healthy and well-built 

man of about twenty-oue years. Two weeks previous to the 

IcMtor's visit he went to a wedding, became intoxicated, and on 

way home fell between the joists of anew building. Thie^taa 

Btateaient anbscquent to hie recovery attei; tVe o'^t«.'C\«3o.. 



80 



PRACTICAL l.E.'iSONS IN PSTCHOLDGT. 



While walking onti 

Buddeniy became q 

did not Inst long. how- 



He went home and wan lound asleep in the kitclieii of bisparent'n 
tioase the tollotving morning. Except what appeared to bet 
eflectfl of the liquor he meemed to be in hia usual health. In footf ] 
nothing was mentioned by him with reference to hie fall. Bt 
ont of work, he stayed at home and rarely left the house, com-| 
plaining off und on of a dull headache on the left side of the fore 
head, which became more violent in the afternoon. After aboni 
one week he begau to stay about bis \ 
street about one block from the hoi 
conscious and fell. Thiu unconsciousi 
ever, and he was assisted home by a person who was near at the 
time. Soon after, it was discoverei] by hie family that lie had eome 
difficulty in speaking. He now for the first time intimated to his 
family that he met with an accident on the night of the wedding. 

There was no trncc of any injury to his head. He understood 
every word that woh spoken to him, every question that waa 1 
asked. Unfortunately, altliough not entirely illiteriite, the 
tient was not possessed of sufflcient education to render v 
profitable the esamination with a \*iew to discovering the pal 
ticular form of aphasia. Only the most elementary questionif 
could be asked of him, the B<'ope of his intellect being limited. Iii>l 
order to test his mental caliber and ascertain the nature of t 
trouble in his siieech a number of questions were asked. Thi 
principal ones were: 

Do you knoi 

Ane. Zer. 

O. Is it a glass 7 
Yes. 
A a pitchiT is shown him he calls it a "tipper;" 
J " riglah : " a spittoon ■■ sempen," a hat ■• sem." 
)o you call this (the bat] "sem?" 



V what this iis [sho' 



i.nBia,,)? 



^is (showing him a 
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In order to demonetrate that he knows what it is, be makes 
;the movement of striking a match. A book be calls "pok," 
fhand kerchief, 'sempence;" snapender also "sempenee:" tor 
jMX-ki-t-knife he gives the correct name; but when shown a bunch 
of keys, he also says " pocket knife." Aft«r this he calla every- 
thing that is shown him "pocket; " for example, a watch and 
a button. 

When re<)ucsted to repeat a word spoken to him he ia un- 
able to do 8u. He understands perfectly what he rends. He 
is handeil a newspaper with an advertisement of an entertain- 
lentin the St. Louis Ksposition Building. By putting a great 
*riety nf questions, some of them misleading, one becomes 
'ftware that he is familiar with the location of the building and 
the purposes for which it is huilt. He is asked to read an adver- 
tisement of a boxing match, the name of the prize fighter is 
pointed out to him and the inquiry is made, What is he? Is he 
a preacher? This causes him to laugh. In short, there \n no 
flaw in his perceptive and reasoning powers as far as can be as- 
certained by a neceHsarily limit«d conversation, and b« far as 
lort ocquaintanre will allow. On being told to write, he 
loldsthe pen in an awkward manner and drops it repeatedly. 
[e never has been much of a pennuin, but has beeu able to write 
Imple letters. It is now utterly impossible tor him to expreen 
thoughts in writing, and even the most commonplace and 
•Teryday expressions, when dictated, he fails to fix by lett(;rs. 

An operation was agreed upon, a portion of the bone was tre- 
phined and when the dura mater wms exposed it presenteit n dark 
cloudy appearance with all evidence of pulsation wanting. ITpou 
raising the dura, a stream of dark, thick blood forced itself 
through the opening. With a dull-edged curette the greater part 
ol theclot was removed and smaller portions subsequently taken 
away by means of saturation with a very fine sponge. The ex- 
tent of this hlooil clot is outlineil in the accompanying figure. 
(See next page.) Tho patient soon returned to consciousness, 
apparently none the worse for the o[)eration. On the next day 
after the operation ttif patient was stupid and \m&.\A« Vt k^sZl, 




v mouths jifter the operation HadB the patii 
>rd at Ilia 6ui\y taskM in a brickyard. He b now in hia uw 
Ul, with tUl Ills titcultieH intact and a steady worker. 
. Laplace, >if Philndpl|)hia. regjorts in one of the recent jonr^ 
B oinfTular Hiibasii' i-aitc ot nurpassing interest. The person, 
'lUtiuiio, ttiirfDred from a ^n-shot wound in the brain, 
form of njihunla, in whi<-li the losa of names was tl 
Uturc. Thurxport ivmls something as foUows: 

ui Ukd MauUl UImmm. M mreb. UU. 
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August 4, 1892, LUziir Albert, aged iiiDfteen, received a gun- 
shot wound in the forehead at the npex of the glabella ; there 
was a fracture of the skull, and penetruttun of the bullet, accord- 
ing to the testimony of the ph,vBieian who eaw her immediately 
after the accident. She became unconBrious and remained en 
during three weeks. Meanwhile several splinters of hnne were 
removed Erom the seat of the penetration of the bullet. The 
■round gradually healed. Iea\-ing a slight depression. As she 
recovered consciouHness, she complnined of a severe pain, con- 
stant and almost nnl>earable, the seat of which was in the left 
occipital region, keeping her mind always fixed np<iu that point; 
she suffered no pnin otherwise about the cranium. The patient is 
a strong young woman. Ab a result of the injury miist interest- 
ing intellectual symptoms occurred, her physical condition, how- 
ever, remainiug entirely unimpaired. When complaining of the 
pain at the back of her head, she says that she " sees it ; " when 
asked what? she answerM "Yes." If nsked '-What hurts?" 
ihe says '-It hurts," When asked if the bullet hurts, she 

It seems that the various organs of sense refer their impres- 
ion to the same centers. For instance, if asked if she hears a 
particular sound, such as a tuning fork, she will answer, "Yes; I 
NCH it." If given anything to take and asked whether she likes it. 
she answers, " Yes, I fee it,'' Likewise if nn.vthing is given her t'l 
smell, she says she also "St«s" the sensation of smell. It seems to 
iller an impossibility to repeat a word spoken to her. though she 
TtiUy understands everything, la ber convfivjitian she u/^s uu 
names of {>eKous or things, bat knou-s every /jenion tinij recoff- 
nixes everything. For instance, if sliown a hut and asked what 
that is, she will say," It is yes;" but asked the name of it she will 
I do not know." It asked, "le this a book?" she will say, 
'■Isitahat?" she will say "Yes." Should we write on 
tper the word cap, in presenting her the hat, she will say, "That 
not it." If changing the word slightly we nmke it "coat," 
showing her the hat, she nillstiy, "That is not it " If, changing 
tiie word slightly and writing the word hat, and asked whether 
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that was it, she will say. "YeB." !f aeked her name, she » 
iiDBwer, "I do not know." If a^ked whetlier her name i» Katie, 
she will say ■' No." If aeked wliether it is Lizsie, she will answer 
"Yes." Asking her to write her name, although she says she 
iloeH not know her namp, she will write it correctly — LiMie.« 
Albert. If naked whether that is her ntime, sht^ will say, "Tea," , 
If BBkednliul ln.-i- nameis, " I do not know," "I cannot tell you." 
8hould 1 write iii'i- name, misspelling it in any manner, she will 
say imniedintely," That is wrong." II asked. ■' What is wrong? " 
she will point out the letter in the word which makes it mis- 
spelled, and until the name is properly spelled she will insist c 
its being wrong. 

Her judgment seems to be perfectly clear; that is, she says o 
does nothing which would in the least com|»romi8e the condition 
of her intelligence. There seems, however, to be a destruction of 
such fll>erB as Ifad to thone portions of the frontal lobe as consti- 
tute the center o( memory for names of persons and things. 

Another disorder very similar to aphasia is tliat known attJ 
agraphia— t\ie loss of the power to write. Such persons can I 
speak correctly, can read writing and understand it cleariy, 1 
but it is impussibte for them 1o nse the pen at all, or, in partial 1 
cases of agraphia, many errors are made. I liappen to I>e i 
ai^quainted with a well-educated woman living in Cleveland who 
is partially agraphic. With two exceptions she can make every 
letter with facility; indeed, she writes a very legible hand. But 
the two letters— k and r, which, by the way. occur in herowitJ 
name, present insuperable ditt^culties. Try hard as she may she J 
lannot possibly write these two letters. She knows exaftly what "1 
letters she desires to make and how they ought to be made; she J 
knows just what movement of the fingers is required in ea^^li case, I 
but she cannot bring about the proper movements themselves,: 
There is no paraly.nis of the fingers or hand, she simply finds it | 
impossible to bring to pass those central processes of innerva-l 
tion that are accessary in the formation of these two letters, i 
In writing her own name she makes instead of the k and r t* 
characters which are uiore like some of the forms included in t 
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Chinese alphabet than they nre like the letters she emieavors 8o 
hard to make. 

There are some ca^es reeorded in which highly cT]ltivat«d per- 
sons are unable to make a sintrie Ii^ttcr with a pen. Others will 
Riranpe the letters improperly, making a meaningless jumble, in- 
stead ot words clfar in their meaniag. The following int«rpeting 
« recorded by Dr. ■lackson : 
"An elderly, heal thy -looking woman suddenly became ill five 
Vveeks liefore admission to the hospital. She lost the entire 
P power of sppeih for a week, and was also paralyzed on the right 
f Bide. When examined there was no apparent hemiplegia, but she 
mplnined of weakness in the right side. She conid then tnlk 
bnt made mistakeB. For instance, when I was trying her sense 
of smell, which was very defective since the paralysis, elie said in 
answer to a question, '1 can't sa.rit so much,' meaning she could 
Dot smell so well. She frequently made mistakes in spelling and 
called her children by wrong names. This was never very evident 
when she came to the hospital, and might have easily been over- 
looked, but her frifmls complained much of it. She seemed very 
intelligent. Her power of expression by writing, however, was 
very bad, although her penmanship was pretty good, consider- 
ing thnt she wrote with her weakened right hand. She wrote the 
following at tlie hospital. I first asked her to write her name. I 
_do not like, for obvious reasons, to give her real uh irie fur cnm- 
larUon: it had not, however, the slightest reseroblanw to Uie 
tallowing in sound or spelling : 

' Sunuil Sichiu Satreni.' 

ttwkpd her to write her address, she wroti'— 

■ Suueee nut ts nier tinn-laiu.' 



Thinking she might have been nervous when she wrote at the 
nospital, she was asked to bring something she had written ai 
She did tio, but the specimen was not the least bit better 
tt what ebe had preTionaly given. It la aj»erfectly meanil)(^ 
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^of kctcn, notable only (or the frequent repeti- 
bem in a faehion which iii frpqnently the 
Tbecen4«r iromediatdy concerned in 
1 is qntte definit^lT lopat«i. bnng, of 
I nght-^asded persone), on th»left side of the brain. 
Arfngn-, Ibnmb and wrist r^on indJrat^d in the 
(ft* Rp- **-) ^^ '■^^^ this center when 'liseaseil does 
■Apt ««S tte patirat nsaaltj- educates hix ri^ht hemisphere, 
» V^— atn write with hie left hand." 

hlfci wiwr '~iiT that the nnderstandirit; for spoken and writ- 
»« p M iJifMi be lost to the pnti>-nt. h-i can the power of under- 
^■■dtaF >Bd coniprfhen<lin^ IlKi'ree. .A cAse has been recorded 
«C ^amMMtant who was p>>rf^tly nble to read the number 766 
« ^^ mt a time, hut hnd no rom prehension of the ralneof a 
9Mi^ #4 tbrae fipire^. Iti all rases of aphasia the patient is 
nil— ■ ill I ia t)M> position of Ibe intelligent animal who heara 
I JiBiii1.li thi liinpinj-- n I lr-T"-1 to him, but cannot make re- 
||^«rMU nnilrrstand its ilt^pest meaning. Or perhaps a better 
^■^fp w«ki]]i| 1)0 the ciise nf the Iri.ihmim n-ho, when lookinio^ in 
Ik «iwlow of a lea uhop at an loivirtisenienb with its arra.r nf 
V^^a* characters. Iieing askeil if hocniiM read these arbitrary 
c^r«Ti'>«^ '*"•* heeonld not lend siirli 'spalpeen" chara^^ters, 
Ittlwt I><'|^«'<' r'^.^ them nn his flute. 

wrbasK'Nl '*«se of the patient Le l-ong, recorded hy Broct), 

nil to illustrate the condition in incomplete aphasia. 

p[ liHil command of only five wonis which he would add 

•Uppivment to the expressive gestures he usually em- 

wy wera oui. non, tois (fortroiw), toujours, and Le I^ 

ll.i)n|[). thrif complete words aocorflingly, and two mn- 

With his ovi lie expressed afflrmation. with non 

t lie expressed numerical concepts of all d<^ 

) indicnt" by a dextrous employment of his 

e hud iu mind; with LeLo he denoted him- 

id when lio wns unable to express his thoughts 

Swords at his commaod. I.e Long pronounced 

Ktly, but omitted it in rrois, as children do 
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that have not .vet overcome the difficulty of UDitiog the r with 
the preceding t'n ; he had lost beyond rerall this knack of articu- 
lation. The nasal sound which he correctly articulated in non he 
could not give to the Inat letters of his own name.'" 

The remarkable fact that in the fnnction of speech the left 
hemisphere is more directly concerned than the right, ia now well 
established. Sefi^in found from a collection of two hundred and 
sixty reports of canes of thin type, that the number uf instances 
in which aphasia arises from lesion on the left side, stands in 
■proportion to the number of those in which impairment occurs on 
the right aide, 88 14.3:1; with reference to which it must be re- 
marked that— aa has been shown by other calculationa— no de- 
ception is here cauaed by the posaible circumstance that in gen- 
eral more injuries occur on the left aide thnn on the right. As 
Exner relates: " In this connection a case reported by Schwarzis 
of interest. In a well -developed three-year old girl, during con- 
valescence from measles, speechlessness with partial paralysis 
of the right arm suddenly 8"t in. The lesion accordingly lay in 
the left hemisphere. The condition of the patient improved, yet 
the girl had to learn to talk again from the very beginning, and 
in BO doing acted like the normal child that is leiirning to speak." 

The analogy is still further applicable. It appears that so- 
called left-hnndcd individuals, who, as contrasted with the ma- 
jority of men, have trained their right and not their left hem- 
ispheres to perform mechanical work, also employ their right 
hemispheres in apeech. Pye Smith, Jackson, and John Ogle, 
Mongi^, Ruasel, and William Ogle have observed cases that ap- 
pear to substantiate this. Left-handed people had become 
aphaaic through lesions on the right side of the brain, and a 
fact which proves more— in a collection which William Ogle 
made of one hundred cases of aphasia, there were three left- 
handed men, and in the case of each of these, the lesion affected 
the right hemisphere." 

The center of heiiring Mbb in the temporal lobes. We know thia 

because artificial 6timulatit)n of these portions of the cerebral 

hallucinations of hearing. The "roaring" in the 
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ears wliicb ho frequently tollona an overdose of quinine may also 
be inetiinced in this connection. In post mortem enaniinationc 
tLe temporal lobi-B of deaf patients are generally found to be in 
an atrophied coiniitiou, Seppiii reported a few montlis ago two 
interesting cases in this connection. The Brut was that ol an 
autopsy on n deaf mute, a wound of long standing l«'ing ob- 
served in both temporal IoImb. The second was the case of a left- 
handed person, whose left temporal lolje showed an old wonnd, 
no difficulty in hearing or speech having been experienced. From 
tliia and analogous cases Seppili concludes that in a left-handed ' 
person the auditive center of language is situated within thp 
right hemisphere. His results form an interesting contribution 
with reference %o the well-established principle that rightr-handed 
persons are li>ft-braineil (and vki> versa), even with reference to 
snch fnnctinns as apeeth and hearing, of which right and left 
haudednpHS cannot be directly predicated. 

The visuni center in the human brain is in the occipital lobes. 
The most interesting pathological case in support of this view is 
tiiivt of the blind denf-miitJ?. Limra Bridgeman, the structure of 
whose brain has been studied with nuch painstaking thoroiigh- 
ness by Professor H. H. Donaldson.' From a paper read by Dr. 
Donaldson before the Congress in Experimental Psycliolngy 
which metin London. August 1S02, we make thefollowing excerpt; 

"Laura Bridgeman was bom in 1829. She was a normal child 
and her development was undisturbed up to theend of her second 
year. At this age she suffered from an attack of scarlet fever 
which was very severe and from which the convalescence was 
tedinna. It was then found that her senses of taste and smell 
had been much blunted, and that hearing had been entirely de- 
stroyed. Vision in the left eye had been completely lost, but was 
retained in the right to a very slight extent. In her eighth year 
this remnant of vistoii was also lost. It was at this time that 
Dr. Howe undertook to educate her through her dermal senses 

a remarkable results of lite undertaking have now become ^ 
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classic, not only because it retiuireH first-rate qualitinB in the 
teacher, and also it wan the first time that an attempt ha<l been 
eurressfully made to give an adequate means of expreeeion to 
one thus defective. Laura died at the Perkins' Institute for the 
Blind at Boston in 1H89, bein^ in the sixtieth year of her age, 
and still mentally vigorous. Among other things the anatomi- 
cal study of the brain revealed the following facts : 

"The thickness of the cortex was determined by the examina- 
tion of fourteen localities in ea(.'h hemisphere. From these ob- 
eervations an average thickness for the cortex was deduced, and 
this was compared with an average similarly obtained from ii 
number of normal brains. The figure of the average thickness 
of the cortex of the Bridgemnn brain was 2.62 mm., that for the 
normal brains 2. ill mm. The Bridgfman brain was therefore 
thinner by 0.3 ram., or about IPS. In this connection it isinter- 
esting to notice that those parta of the cortex which, according 
to the current view, were to be associated with the defective sense 
orgnns, were also particularly thin. The cause of this thinness 
was found to lie due, at least in part, to the smtill siEe of thf> 
DiTve cells there present. Not only were the large and medium 
sized nerve cells smaller, but the impression made on the ob- 
server was that they were also less uumeroua than in the normal 
cortex. 

"Suggestive also was the fact that the cortex in the right 
ocoipitnl region, associated iis it must have been with the left 
eye (the eye in which vision was earliest abolished), was much the 
thinner. This observation suggested that the case might be 
used to determine the extent of the visual cortex in man. It 
was aasumetl that in this case the earlier loss of vision in the 
left eye had been the cause of the excess of thinning on the 
right side and that the extent of this thin area would repre- 
sent that portion of the i-ort^x directly influenced by the optic 
radiation.'' 

The researches in histology show clearly that in higher ani- 
mals, more particularly in man, the optic nerve contains one 
jteBOof^flbere which cpobs oyer to the oppoaite ride and ii 
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Byatem which remains umToesed. The relation is peculiar, how- 
ever, in that the fibers from tlie left half of each retina go to the 
left h em lap iiere, while those of the right halves of the retinas go tn 
the right hemisphere. The rebiua of each eye in the ease of man 
appears therefore to be represented on the cortical surface of 
both hemispheres of the brain. 

With reference to a cortical center for the sense of smell it can 
be said that we have anatomical evidence of considerable value. 
The intimate connection of the olfactory tract with the tip ol 
the temporal lobe certainly furnishes strong grounds for suppos- 
ing a functional connection between that region and the sense of 
smell. The experiments of Ferrier* have the most direct bear- 
ing on this point. 

So far as known, the frontal lobes do not contain either sen- 
sory or motor tenters. It has been regarded by some aa the seat 
of the higher psychical activities, such as reflection, comparison 
and judgment. The emotions and affections are also assigned 
to this region iif the brain. When the frontal portion of the 
hemispheres is removetl in animals, e. g., the monkey, no irregu- 
larities in the exercise of the motor or sensory functions occur ; 
yet in such cases tlie animal appears more whimsical and leas af- 
fectionate than before the operation. 

In connection with what haa been said in this chapter with ref- 
erence to the localization of the cerebral functions and of the 
importance of these cortical areas in the relation to the motor 
and sensory life of man, it seems strange that occasionally man 
may lose much of the cortical gray matter of his brain without 
exhibiting any serious impairment of his faculties. If perchance 
any of the motor centers on one hemisphere have experienced an 
injury, the result will be the impairment of the body, yet the loss 
of some few of the sensory centers on one hemisphere will not be 
perceptible so long as the corresponding eent'Cre on the other 
hemisphere remain sound, except in this, that the person with 
but half a brain in normal condition will tire more easily than 
the person in whom both hemispheres are completely intact. 
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There are aonie iiitereeting though exeeedingJy rare cases in 
vhieh man has lost a large ciuantity of the cortical matter with- 
out apparent die organization of hia psychic life. The following 
cases are instancwi by Hermann in Vol. II of bis Physiologie : 

" Berenger de Corpi tells of a young man into whose brain a 
body tour finger breadths in width and as many in length had 
been driven so deep that it lay concealed by the matter of the 
brain. When it was removed a certain amount of cerebral sub- 
("tance was lost, and thirteen days afterwards a second discharge 
occurred spontaneously. The man recovered, showed no diseased 
symptoms, liveil for a longtime afterwards, and attained high 
distinction in the church. 

"Longet knew a general who, through a wounil in the skull 
near the crown of his head^ had suffered ii considerable loss of 
brain substance. This detect permanently manifested it«elt by a. 
■ lepression in the part, of the skull affected. The geueral pre- 
'■■rved his activity of mind; his correct judgment in professional 
matters exhibited no traces of disease; only he was wont to tire 
quickly when engaged in intellectual work. 

■'Queenaytellsof an old servant whose right parietal bone was 
crnslied. Every day cerebral matter oozed from the n ound and 
was removed. On the eighteenth day the patient tell out of bed, 
which reaulted in further considerable losses of bruin-snbstance. 
On the thirty-fifth day he got drunk; a fresh emission of cere- 
bral matter occurred which was caused by the patient's tearing 
away, in his intoxication, the bandages about the wound. On 
the day following it could be seen that the defect reached almost 
to the coi-poH valhisusn. The patient got well; his psychical 
functions were restored to their complete activity, but he re- 
mained paralysed on his left side. 

"During the blasting of a rock, a crowbar three feet and 
seven inches long, and one and a quarter inch thick struck a 
young man, and penetrating the head in the neighborhood of the 
joint of the left jaw, passed throiigh the skull and came out on 
same side in the region of the forehead, having thus run 
through the hemisphere of tlie brain. The man got well, liTad. 
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twelve and a half years afterwards, and apart from the blind- 
ncBS caused by the injury to the t'ye, be showed no indications of 
abnormality, except certain fits of peevishness, caprice, and oti- 
stinacy. He als© lost the former habit of profanity. 

"A wholt^ hemisphere may sometimes he removed, without 
injury to the higher psychical functions. Dut in such a case dis- 
turbances of the motor functions on the opposite aide appear 
regularly to set in." 

It is, however, quite a common occurrence in the case of ani- 
mals to have large lesions of the t^ortical matter unattended by 
BeriouB mental defects. While at Strassburg in 1891, 1 visited 
Goltz's laboratory. Among other intt^resting objects a dog was 
shown me which had undergone a lesion of the entire cerebrum. 
I was told that the operation had been performed two years pre- 
vious to my visit t.o thelabnratoi-y. The dog wan normal in most 
respects. He manifested much joy al heing let out of his cage; 
masticat«{l and swallowed meat; followed Prof. Ewald and my- 
eelf from one room to the other; stood on his hind legs and 
danced about when meat was held above him and out of his 
reach. He would jump over a stick and also run and frolic. A 
second animal shown me in the same laboratory was an ape with 
a complete lesion of the entire /eft cerebral hemisphere. The 
remarkable feature in the case was that the ape reached for his 
food with the rigtit hand instead of the left, as would naturally 
be expected. Still when eating he seemed to prefer to hold the 
food in his left band. He retained his wonted sanciness and at- 
tempted to scratch the face of every person who approached his 
cage. Of course lower animals use their higher cei-ebral centers 
lees than man, and it is quite natural that they should so well 
withstand the partial or even complete loss of thet-orticat area 
on the hemispheres. 

You will remember that at the beginning of this chapter we 
spoke of cerebral localization as if it were an absolute fact, and 
such it actually is, if we confine our attention to man i 
keys only. When, however, we study cerebral localization in the 
Vfrtehrate neries, we find that it becomes less perfect as we pass 
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down the animal scale. I have alread v rt'fprrKi you to iDBtancee 
ot animals, ivliicli, having lost some of the heaiu siihHtance, still 
apparently retain their mental faoulties. In addition to the ex- 
amplesalready given. we havestill another f urn iahed also by Golts. 
The cane ie that of the brain of a Jnp with the right hemisphere 
remove<l. The nnimallived about fourteen months aft pr the last 
operation. The aeueesnf tiightj hearing, Bmell, and taste were 
more or leae impaired. In the lirain of aeepond dog it was in- 
tended to remove the frontal portion of both hemiHpheres, How- 
ever, in addition to the extended extirpation a secondary degen- 
eration of the left occipital region took place, leaving as a result 
scarcely more than one-fonrtU of the two liemispheres intact. 
The dog lived two and a half months att*r the last operation. 
It did not take food voluntarily, but wlien food was given it all 
the mechanical proceseee of ihewing and swallowing were exe- 
cuted. The so-called "eniotionat aonnds" — barking, whining, 
growling, etc. — wereevoked in their normal relatione, respectively. 
In the cjiBP ot a third dog. whicb had undergone a complete re- 
moval of both hemispheres, we fiud the animal required to hefed, 
but would properly masticate and swallow if the food wereplaced 
well back in it.i4 mouth. It eonid move spontaueouBly, would 
stand upon its hind legs, and walk in a fairly normal manner. It 
preserved only a remnant ot vision, and im far iisconld be learned, 
had no sensations of hearing, taste, or smell, A rabbit is less 
disturbed by the loss of its hemispheres than the dog, a peculiar 
characteristic being that it retains the sense of hearing. Birds, 
reptiles, and frogs are each in tuin still less disturbed by the re- 
moval of the cerebral hemispheres. When the hemispheresof the 
shark are removed the animal can no longer feed; it can see, hut 
this is of no value to it, since it depends entii'ely upon its .ti^nseof 
amell. An observation ot Steiner is in this connection exceedingly 
intereeting. "If thecerebrnm of a shark be cut out unsymniet- 
icnlly, forced movement* occur, the animal swims in a circle. If 
a shark be beheaded, its trunk swims in a straight line." 

mpare the brain in the various vertt^brates, we^ 
that man's brain is distinguished by a special developments! 
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IroBtal lobe*; in the laookey'm br»in, a npeicml dcvHopmml of 
tlw oedpltat lobM la to be wAitxA ; while thut of the foi in chor- 
M«t«ri»d bj B utrlklng <lev«lo[>m«nt of the [lurietal lobe«. 

Tlwnt In vtDI one ottier important nit>iliBi:ation in the arrange 
mmit of tbv (lifTi'n'nt part« of the brain in the vertebrate wriea. 
Till* li til" diiuiK^ fniin tlm horixontal arrangement, where (e. g., 
MtiMtp) the cerebellum, ponit iiik} raedolla lie in one plane with the 
dunfcuttiil oer^bnini, to th«eri«t poaitinn which brisge the me- 
dulln ilirei'Lly iinilernenth the hemiMpherea, and platen the cerebel- 
lum Imiiiixllutelj' nuili^r tht^ m/dpitnl lobe»i. This modification 
will Hennt the more nigDifloant when it in remembered that the ele- 
vation of tli« hfod rjiUMW an animal to rely more on its eyee and 
Ihi upon its iioHo. " The animal of Hcent becomes an animal of 
vlalon. The lawn rcri^dn, and th<! diffi'reiit parte of the brain are 
pllwl upon one another eo an to nhape the hemiapherea into a 
(loma-llk* cupola," 
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BENSATION. 

In a previouB ohapt«r it vi&» Htcited thai the nervous systeni 
I falls into tbree maJD diTiaioDB, (a) the fibers which carry the 
\ carrenta in; (b) the central organs— esppciaUy the brain; (c) 
] the flberavhich carry the currents out. You have also seen that 
we have sensation. reflection (in the widest meaningof the term), 
and motion correeponding to these three tinatomioal and tunc- 
tional divisions. SenHe-perception, as you knoB-,i9 the power by 
which we gnin knowledge of material things. Were it not for the 
impressions objects make upon our senses, we would never know 
objecte, A pure or s'nnplf scnaution is never ours to experience. 
Such a thing asapuiv. Kingte sensation is abstraction — a fiction. 
Our experiences are always matleup of ^T'oupM of sensations. One 
I cannot see the yellownesH of the orange apart from its other 
qualities— its roundnesa, smoothnesB, size, and weight. Every 
adult experience is made up of many sensations and not of sin- 
gle, simple, isolated sense-impressinns. 

A sensation can scarcely be defined since it is itself so elemen- 

I tary. We can, however, indicate its meaning by saying that a 

I sensation is a simple mental state resulting from anystimula- 

t tlon being transmitted to the brain centers. This stimulation can 

b occur in three different ways: First, by reawon of some sort of 

1 mechanical jarring of tlie brtiin itself, as when a lioyin his first 

; attempt at skating etriki's the back of his head on the ice and as 

a result "sees stars;" second, the brain centers are stimulated 

\ by means of changes in the quantity nnd quality of the binod 

supply— for exnmplf. the sensation of faiutnesa when the blood 

ruiihes to tlif head cir tlie "roaring in tlie cars" after a heavy 

dose of quinine; thini, and by far the most common, the brain 

eent«ra are aroused or stimulated by tneans of the nerve current 
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produced bytlieexcitdtirin of anfnd-orgaoat theoutorentremity 
of Home incarrying or iifTerent nerve, bi-rap transmitted to the 
brain— for eicainple, the eenaation produced by touching a point 
on the ekin with a hot iron, or that cauaed by the ringing of n 
bell, or thfi blast of a whistle. J 

The mechanical jure that may happen to the brain inaBu itadC' 
are exceedingly infrequent and like the aenBations produced by 
the cbangee in the quality and quantity of the blood supply, are 
very tninsitory. The nerve current*, however, do play a nioat 
important part in onr peychic lite. AU our knowledge of The out- 
aide world caiiies to the mind via the end organs ofsentie, afferent 
uerves HJid bruin venterf. "VW could never know the least iota 
with reference to iibjots about U8 were it not for the ta^^t that hi 
Home way these objects do act upon onr oenBee. The persoE^ 
born blind can have no idea at all of color, the one born deal 
have no idea of sound. Imagine how limited your experience 
would be, if you were simply both color blind and incnpable of 
discriminating pitch and tone among the variouH Hounds. What 
a cold, gray. mouotonouK world it would lie if we bad no appre- 
ciation of colora.or musical tonesl Yet such a limitation is aa 
nothing when compared with absolute insensibility to light and 
sound. In the asylums and school;! for the blind und deaf tbs 
pupils are taught as much about lighl and sound, resp^'ctively, 
is the normal child in the arerageirrammar or high school. Bal 
the liegt-t«uglit blind pupil, with all bis knowledge iibout t1 
lawsof reflection and i-efractiou, the length and intensity of tl 
"light waves" is infinitely far hi'hind the infant that can sen' 
The baby that extends its chubby hand to grasp the red ball 
the 8i<'kly yellow "jumping jack " is far in advance of the best 
educated blind person who may be ever so well informed with 
reference to the Young- Hel m bolt zi an theory of colors. 

All education must begin with the education of the sei 
Not any single sense, but all of them must 1)e developed if 
would have an evenly developed pupil as the result of your 
struction. All experience is interpreted and all instruction gl' 
on the btuis of "aeusalioit-knou ledge." You must 
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IBoiuetbiii}^ the child has already seen, smelled, heard, taster!, or 
bandlpd, if you wish to ronvey to him the Itnowledgc of any new 
object. To define a new color auch an " His Eminonre " or " Ele- 
phnnt'fl Breath," you must appeal to color aenaations already 
experienced. In fart, the •■ new shiideR " of the fashion books are 
simply new names given to old-time colore. You cannot deacribe 
the letira to a child without reterrins to some animal he has al- 
ready seen — tor example, the horae. We interpi-et all our experi- 
encea in light of our previoua aensations. The f1<-titionfl Indian 
Tsho is said to have laaaoed the firat locomotive he had ever aeen 
Oa it st«amed arroaa the plains, and did ao under the inipreasion 
that it waJi a gigantic buffalo, evidently interpreted the present 
sensation by means of previoualy experienced aetiHations, The 
locomotive appeared nioi-e like n buffalo than anj-thing else he 
had ever aeen. The little three-year-old child, Oretihen. who, on 
., seeing the deer in the park contentedly lyin^ in the ahade of tlie 
krtrces, noticing them more eapecially in the act of chewing tlicir 
leud, and aaked, "What in the world do deers chew gum for?" 
' evidently interpreted what she saw in light of her own experiencea 
with "tntti-fnitti." This same child, until two yeara old, had 
been accustomed to sleep with a li^bt burning in the bedcham- 
ber. Thoughtlessly, the light was extinguished one night, aftier 
she had gone to sleep, without anything hiiving been aaid to her 
about it. In the night she awakened, and in a frightened wayex- 
. citedly called out " Oh, Papa, I've lost my eyea! My eyea are 
IKonel Ob, do help me find my eyes!" You nee the sensation of 
I darkness she experienced could be interpreted only in light of her 
1 previoua sensations. Before, when she awakened in the night and 
I made an effort to see she was abundantly rewarded with suci^ss, 
KTbia time she made the same effort liut could not see, therefore, 
I she concluded that her eyes were gone, aince the aenae of effort as 
I clearly experienced now as before, -waa connected with no result- 
ling sensation of vision. She could not be pereuaded that her 
I eyea were intact until the lamp was again lighted and the whole 
I matter explained to her, notwithstanding the unseaaonablenees 
I of the hour, at least ao far as pnychulogical explanatio 
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concerned. Another little ^rl who said ehp " bugged dolly tight 
so the cats wouldn't frighten her with their horrid noiaee " surely 
remembered eoraething of her own sensations of fright. The boy 
who bats the ball and telle by the "feel of the hat" whether it is 
a fair hit or a Foul, ha,m» his judgment on miixcular sensations 
previously experieoced. 

There is do gainsaying the fact that all education naturally 
Itegins with the education of the eenses. Of course the child, oa 
entering school is one-sided in his development. For example, 
his eye may have been developed at the expense of his ear. The 
child reared in the tenement house could possibly have no such 
eye development as the child of the same age who has had the 
advanlagi'B of roaming over the hills, along the brooks and 
through the woods of the country. If, in our educational meth- 
ods, we would, as teachers, pay especial and almost exdusiv*? 
attention to the proper development of the senses, we would find 
that the motor impulses and resulting movements would take 
care of themselves, developing right in line with tlie correspond 
ing sense development. Iftiw infant expenenees no fensations it 
will never move. The child is right-eyed before it is right-handed. 
Sensory paralysiB will always cause motor paralysis. Educote 
the senses and the coordinate movements i>ducate themselves. 

One other point — even if it be ii diversion, it is an observation 
that should be given at least a passing thought— we all admit 
that it is worse than a waste of time to read an efiusive puem on 
"The RuQsef to a person always blind; and yet oftentimes in 
fiur teaching we do what is worse— we use words that convey no 
definite meaning to the would-lie learner because they are not 
founded on any sensory experience. Children in entirely new eX' 
periencesli-equently base their indgmeut on previous experiences 
I'ven if they have been gained through some other avenue of se 
The child sees an article of food which it has never seen before. It 
knows nothing of the taste and judgee whether it will like it en- 
tirely on the basis of whether it is pleasing to the eye or not— its 
judgment being visual iudgm«nt rather than a taste judgment. 
To some children a given dish, such as fruit or berries, will aot 
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tste sweet. uuleBB the BugEir uan lie seen. Tbe gaily I'olorei] 
riped candy of the uomer crocery is more the object of the 
Id's Taney than plainer, more heBlthful confpctiuns would be, 
» his chiid-eyeas well as palate. Whatever at- 
tractions the red lemonade of the traveling circus lias for the 
Faverage tirdnn must be lianed on visual rather than gastatory 
seDsatioDs. A little boy who had nt^ver heard the croak of a frog 
described the sound as " That little round noise." 

brain proceshtes with which sensations are always con 
ted. are produced, then, by nerve currents, coming from the 
Tiphery of the body. Ak already stated, some external object 
jpust excite some one of the vnrioue ead organs of sense before 

« sensation can possibly arise in consciousness. 
L Tousee, then, that four antecedents must precedeeach and every 
nisation : 
First. Anexcitiugcause— theMtiniulusproducingehangesineud 
rgans of the aenaory nei-vee. 
I Second. The action of this cause upon the nerves bymeansof 
e end organs. The- 'ether waves" that never reach the optic 
srve, produce no visual sensations. 
Thin}. Some sort of transmission to the brain centers by means 
of the nerve libers. 

Fourth. Activity of some sort wit hin the brain center itself. 
In order to have light from the iucuiidescent electric lamp one 
t turn with his finger the switch or key, in order to allow the 
rent to pass to the platinum wire within the vacuum globe of 
If this could Iw aocompliehed in some other way the 
)Bult would !« the same — a light of ho and no much candle power. 
B the function of the nervea is really to bring about changes In 
lebrain ceiit^r. It tb.^w brain eent<T8 can beiucited intnactivity 
ifiil jar orchnngps in the quantity 
ililiu'lii I 'ply) yoii have the seusaiion existing 

1 originated at some outer end 
e to the brain, 

onotdifferfrom 
e to a sensation of 
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Bound, is. an a iiervp, nol one wbit liiffercnt from the nerve that 
briogB to us the eeuaation ofemell. TheBpeciflc difierenceflinthe 
various seDaationa are not due to any difierence in the several 
nerves convpj-ingt lie impressions, but due rather to diSerenceaiD 
the end organs of senae. That the optic nerve conveya visual, 
and the ear auditory impri^asiona, ia due to the fact that the eye 
ia different from the car rather than that the optio nerve isineiiy 
way different from the auditory nervK On the other hand, " If," 
as Proleseor James says, '-we could splice the outer extremity 
ol our optic nerves to our ears, and that of our auditory nervea 
to our eyes, we should bear the lightning and see the thuiider.sc 
the symphony and hear the conductor's movements.'' 

SensatioDB are, as has a1rea<iybeen said, the immediate results 
of nervoua excitations ent«riDg the brain. Were there no such 
impressions, no such neural excitations, there would never beany 
brain activity— it would be pluuged in deep sleep and midnight 
darltness. and consaiousnees could never arise. That we have 
different kinda of sensations ia due to the different Icinds of eud 
organs of sense. We shall now discuss the various sorts of 
sations which we experience in common, beginning with the sen- 
sations of 

TASTE. 

The end organs of taste consist of the Ho-calted -'gustfttory 
bulbs," or, as some designate them, the ■■ gustatory iinobs" or 
"gustatory flasks." The latt«r term in probalilj the moat suita- 
ble name, since it l>est indicates the Khape of these minute end- 
organs of the taste sense. These little flasks are scattered eo 
what irregularly over the tongue, palate and epiglottis, but are 
moat thickly clustered in the little papillw, or ridges found t 
the surface of the tongue. W ithout these little gnstatory flasks 
no aenaations of taste are possible, no matter if every nerve lead- 
ing from the tongue and inner surface of the mouth is in a nor- 
mal condition. These hulbs or flasks are so consCnuted that 
on/f ffuids fun he taateii. .Soliila and gases must first be reduced 
tou liquid state before pensationa of taste can possibly be ex- 

'"nced. Only four qualities of taste can be designated with 
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thorougbgoinii; certainty. They are— sweet, bout, bitter, and 
srft. SoToe of yoti may he quick to add a multitude of t«8t>'9 
which vie dietinguiah in our food— e fi., the taste of a, bantiiiH, 
pear, odjoq, peach, anil potato. But in such cases what wp 
designate QH taste is not taste at all. It is really Hinell. It is 
not the sensation of taste tliat makeu the strawberry such an 
ediblefruit but really a wnsatioQ of Bmell. The intimate connec- 
tion of taste with smell is swn iu cases where the impairment of 
thesenseof smell by disease or a bad cold destroys or seriously 
modifies the ability to taste. Some foods in being masticated 
OP swallowed are vaporized in the back part of the mouth and 
thence reach the cavity of the nose where this vapor product is 
smelled. The sense of taste pure and simple, does not admit of 
many varieties. It is extraordinarily limited in this respect. 
To take an example, the numberless acids of chemistryall arouse 
but one sensation of taste— sour — which varies only in intensity. 
A solution of quinine in the proportion of 1:100,000 cannot be 
distinguished from a solution of morphine in the proportion ot 
1:8,000, The bitterness of the quinine solution is like the bitter- 
ness of the morphine solution. 

That much of what is ordinarily called taste is really taste 
plus smell or touch or both can be substantiated by a very sim- 
ple experiment. With the eyes Hosed or blindfolded, and the 
nostrils held so as to cut ofl sensations of smell you will find it 
absolutely impossible to distinguish, by taste alone, the dlHer- 
ence between small quantities of scraped apple and scraped 
potato when placed on the tongue. 

The minute flask-like organs that perceive the various tastes 
are in a measure grouped together; those that perceive bitter 
by themselves, those that perceive sour in another locality by 
themselves. For example, the sensations of bitter generally, if 
not always, come from the root of the tongue, while sweet and 
sour are tasted with the tip of the tongue and the salt at the 
side edges. Nearly all substances, even sugar, will evoke a bit- 
ter taste when applied solely to the root of the tongue. 
I (bit has been found that sensations of the taste may be ai 
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h; electrical atimulation at different portions of the ton^e and 
palate as well hb nt the ppiglottifl. If ,vou use a constant current 
and two electrodes — one above and the other under the tongue— 
you will oViserve a aour taste at the positive pole of the current 
and an alkalino-like taste at the negative pole. 

Theseuflitiveness of the organs of taste are much more acute 
than we are opt to think. The work done n few years ago by 
Bailey aud Nichols in experimenting with reference to the mini- 
mal ta8t«« that can be perceived, is well known and very intereet- 
inginthiaconnection. These twoinvestigtitoraniadetheobBerva- 
tioDBupor 128 persons, whose ages ranged from twelve to fifty 
years. Of this number 82 were men and 46 women. Bitter, sweet, 
acid, alkaline and ealiue were regarded by them as the funda- 
mental and represent lit ive tastes, and solutions of substances 
were used in order to test the dispriniinative ability of the teste- 
organs— or, rather, to tent the organs with reference to minimal 
tastes. The nnbstances selected were as follows : 

1. Bitter — (Juioine bJBulphate. 

2. Swent^-Tune migar. 
n. Acid— Snlphurit aciri. 
4, .\ I kali na— Sodium hipnrhonato. 
fj. Kali ni>— Common Bnlt. 



Tht? results obtained h 



e thet 



I. CiUlNIKB. 

Men detect ODf part in 390,000 parts of wat^r. 
Women detect one part in 456,000 part* of natei 
II. Cake Sc«ar, 

Men detect one part in 199 parti< of water. 
Women dftr«t one part in 204 parts of watiT, 
III, Sulphuric Aran, 

Men detect one part lu 2,080 parts of water. 
Women dett-ct one part in 3,380 parte of water. 
BlCAHBONATB OF HonA. 

Men detficl one part in 98 |iart« at wat«r. 
Women detect one part in 1 3<l jtarte of water. 



V. Common Salt. 

Men dpfeci one part in 2.340 fiarts of watn*. 
Women detect one ptirt in 1 ,980 partfl of watw, 

It ifi Been from the above that as a rule the sense of taste is 
more finely developed in woraen than in men. The exteption to 
this rule is the case of common salt. While this is the rule with 
respect to the sense of ta8t«, Maggiori and Mosso have found 
that in general the senses are more acut« and delicate in men 
than in woraen. 

Of course, you cannot rompare extreme sensihilit.v for one sort 
of taste with that for another taste. From the table given you 
you might be inclineil to argue that the senae organs of taat^e are 
better developed for bitter than for swoet ; but you can hardly 
do this because you cannot say the quinine is as bitt#r as the 
sugar is sweet, or the lemon is as sour as a particular substance 
(8 salt, any morf than you can say that the rose is as red as the 
buttercup id yellow, ur tliat the sky is as blue as a noise is loud. 

Sensations of tastemay he greatly modified or even obliterated 
when the temperature of the end organ of taste isextremely warm 
or cold. Fill the mouth with hot waK^r. hold it for a moment, 
then espel it. Immediately after, place a little salt or sugar on 
the tongue and you will find that the usual sensations of taste 
are not experienced. If you take a small piece of ice into the 
mouth and hold it near the root ot the tongue you will find that 
qninine, if placed in the same locality, will give rise to no sensa- 
tion of bitter ae is ordinarily the case. 



The sense of smell is pOHSessed even by some of the lower ani- 
ma] forms, A blinded starfish canscent acrab (itschosen article 
of diet) at quite a considerable distance. The shark is entirely 
dependent upon the sense of smell. Destroy this sense and the 
shark will refuse to eat though he can see ever so well. The feel- 
ers ot many insects are in reahty organs ot smell. Certain organs 
of smell exist in the outer extremities of the antennulea of crabs. 

iDallveitebratea theend organs of emell are found in tl 
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nifavtoria ol the nose, which consiBtu of a mucous ineniliraDa cov- 
precl with a layer ol cells, and these rella give ofl rertain hair-like 
procesBes. The smfll apparatus is n. very simple contrivance. 
All that is necessary is that a current of air, in which stimulating 
particles float, be drawn through the nose over the mucous mem- 
brane of the Ffffiti olfactoria. The strongest substances, such as 
ammonia and camphor, even when placed directly under the 
nostrils, have no smell as long as the breath is held, or inhaled 
through the mouth instead of the noue. We seldom smell in ex- 
haling, because in expiration the air does not pass so directly 
over the olfactory regions as in inspiration. The end organs of 
sense and smell are very easily fatigued. If you hold a piece of 
camphor gum to the nose and smell of it continuously, inhaling 
through the nose and exhaling through the mouth, you find 
after a few minutes that a very marked decrease in the intensity 
ot the sensation will be noticed extending even to entire loss of 
the abihty to perceive the odor tor the time being. It must be 
added that fatigue for onesubstance does not necessarily involve 
fatigue for all others. Smell of some essence of cloves, then of 
some ordinary yellow beeswax, and then fatigue for camphor as 
above. If you then smell of the was and essence of cloves again, 
you will in all probability find that the odor of these two sob- 
stances is unaBected. 

Smells do not reallyadmit of classiflcation. The classification 
sometimes made use of— namely, pleasant and unpleasant smells 
—has no real basis, for it depends entirely upon individual pecul- 
iarities; as Professor Ladd remarks, "to some the smell of burn- 
ing feathers, of atuafnetida, of valerian or of rank cheese is pleas- 
ant." Speaking ot the possibility of classifying smells Dr. Por- 
ter tells us that—" Their varieties are almost endless. The odors 
from flowers, from food, from perfumes, from woods, from earths, 
from metals and from many other objects, are too numerous to 
be classed or named except in a very general way. We cIash 
them in a tew general and obvious groups, as quickening, refresh- 
ing, depreasing, sickening, aromatic, spicy, etc., etc. We name 
them usually from the objects which excite them, as the odor of 
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th« violet and the HIac, of the roee and the tuberoee, of the peach 
and the apple, of cedar snd camphor- wood." 

The minimum stimuluB for the end organe of amel! ie very 
email for a large number of mibHtnrn-es. For example, ifiriinni 
part ot a milligram of an nlcoholic solution of musk ie perceptible, 
likewise ^gTiJsi^jnn °^ ^ milligram of mercaptan ie aufflcient to 
produce a eensation of smell. 

In paralytics both the eeuaeB of smell and of taste are usually 
disturbed. Eornfeld and Bikcles have made a large number of 
experiments in this line, and find thutwithreference to theseneeof 
smell, it was noticed that certain paralytien could not recognize 
the odor of onions, caraway-seed, or vinegar. One pntient mis- 
took the odor of an onion for thut of a lemon; and the same 
patient could not recognize the odor of garlic; while another 
catjed the odor of vinegar that of ordinary whisky. 

The BensntionH of tast* in these paralj'ticB were experimented 
Upon chiefly by means of standard solutions. The following were 
Bonie of the results : At the tip and sides of the tongue the pa- 
tients appear in general to have no correct sense of taste. For 
example, the patient would designate a 4-per cent, solution of 
salt as sour. "Salty" and "sour" could not be distinguished 
from each other, for the salt solutitm above referred to was fre- 
qnently designated ee sour, and a citric-acid solution as salty. 
Even quinine bisulphat« was regarded as sweet, sour, or salty 
int«rchangeBbly. .^t the root of the tongue the followingresults 
were obtained. A 4-per cent, solution of sugar was perceived as 
tasteless, while an 8-per cent, salt solution wns designat-ed sour. 
In experiments with this latter solution, if the patient were pier- 
mitted to roll his tongue and draw it back, he would then some- 
times designate the tast« as slightly salty; others would say that 
the 2-per cent, solution of citHc acid tasted the same as the 8- 
per cent, solution of salt; still another characterized as bitter 
this same citric-acid solution. 

When applied to the gums, sour and salty substances were 
most frequently regarded as bitter; while an 8-per cent, solution 
of quinine, on the other hand, was not peTcevi«4 a»\3\WPx .'Vrci'v, 
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rather as acid and astringent. When permitted to swallow 
this strong solution, they wonld experience a slightly bitter 
taste. 

Much more important to the Psychologist than the sensation 
of smell or taste are the various sensations of feeling in the skin. 
The dermal senses comprise the temperature sense, the pressure 
sense, the tickle sense and the tactile sense proper. It must be 
remembered in this connection that sensibility of the skin is the 
first sense that appears, and the one from which all others have 
probably been developed by gradual steps and stages in the pro- 
cess of evolution. The eye, ear, regio olfactoria, etc., may be 
regarded as highly differentiated portions of the skin. The sense 
of sight is at first a generalized property, many Protozoa show- 
ing themselves sensitive to light. In the Hydroids, even in the 
fresh-water species, we have a good example in that many single 
cells with direct muscle connections are found scattered all over 
the dermal surface, and are sensitive to light. 
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LESSnX IX. 

SENSATION (C'OXTIM'ED). 
THE TEMPERATPRE 8KN8E. 

It 19 an important tm-t to remember that the nerves are- not 
,t from eafh other. The Beneory tiervi's as nerves are 

latomicall.v. strticturall.v (Hitl funrtionally alike. But some 
to the brain only KeDsations of heat, others only 

laationsof cold, while otliprs carry to the lirain otily sensations 

touch or simple contact. Those di Keren i.'i's art' not due to dif- 
fftrences in the nerves themselves, Imt are due tospecitii-differeDces 
in the end organs with which they are uonDecteil . Magnus Blix 
baa ebown that upon some one spot of the shin only cold may he 
perceived, upon another only heat, tmd upon a third spot only 
Heneations of tomh or simple contact. This in ilne to the (art 
that the different sorts of terminal organs are found in diflerent 
localities on the skin. One loi:;ality may abound in heat spots 
while another portion may abound in cold spots, as the back of 
the neck. We have, therefore, as end organs of sense in the skin 
itself, the "heat spots," "cold spots," "pressure spots" and 
"tactile corpuscles." Stimulate any one of these end organs and 
yon evoke a corresponding sensation. You cannot get the sensa- 
tion of heat by stimulating a cold spot any more than you can 
^t a sensation of sound by stimulating the eye with light. We 
can easily convince ourselves of this important tact by applying 
the cold point of a lead pencil, or better, the point of a steel rod 
here and there on the forearm. After a little such exploration 
you will find a locality at which no sensation of cold will be re- 
ceived from the cold point, although a sensation of heat 
pear if only the proper stimulus be applied. Clone beside this 
spot you will find other localities that are acutely sensitive to 
eold, thongh no aenaations to warmth or touch can tl\«%bfe\«t- 
i 0-W> 
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ceived. You conclude, therefore, and rightly, too, that there 
separate spots tor perceiving heat, cold aod touch, and each nerre 
fiber leading from these particulHr spots can transmit but one 
kind of seaeatioD. The skin cnn be pretty well mapped out with 
reference to these end organs of sense, especially with reference to 
the heat and cold spots. 

These two kinds of temperature spots respond with theircharac- 
teristic sensations, to both mechanical and electrical stimulation. 
If you select a well located cold spot, for example, on the back of 
the hand or the volar side of the index finger, and allow another 
person to tap it with an ordinary wooden toothpick, you will 
find that a distinct sensation of cold arises. It is also a singular 
fact that these temperature spots give no pain when punctured, 
ns may be substantiated by thrusting a needle into a well-located 
cold spot. 

These tempera tuivend organs respond also to chemical stimula- 
tion. Take the temperature of the skin on the back of the hand 
hy allowing a thermometer to remain in contact with it for some 
little time. Write down the temperature for the purpose of com- 
parison later. Then take a menthol pencil (such as is used to 
relieve the headachp and which can be purchased at any drug 
store) and rub the skin with it. You experience marked sensa- 
tions of cold, because the menthol has chemically stimulated 
the cold spots, but you find if yon again take the tempera- 
ture of the skin with the thermometer it is actually higher Dot> 
withstanding the contrary sensation ol cold which you so dis-. 
tinctljfeel. 

Furthermore, the intensity of the temperature sensation de- 
pends upon the amount of dermal surface that is stimulated. 
If, for example, you dip a single finger in cold water and immedi- 
ately afterwards the whole hand, you will observe a marked 
increase in the intensity of the sensation of cold. 

The feeling of temperature is relative to the state of the akin. 
In a comfortable room at no part of the bodydo you feel heat or 
cold, although, as physiologists tell ue, the diSerent parts of the 
bodily Burfnce are at diBerent temperatures. Thus the fingers aitd 
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nose are cooler than the trunk of Lii>.' body, and the trunk cooler 
than the interior of the mouth oavity. That deirree of tempern- 
ture at nhich a given locality has the sensation of neither heat 
norcold is caUed the zpro/ioizjf for that locality. This zero-point is 
not only different at different partsof the body, but is alsoa vari- 
able with reference to thesame part from time to time. On pausing 
from a room of a given t«mperature into one wiioee temperature 
is higher or lower we experience a t first sensations of narmth or 
cold while nur "zero-poinf is becoming adjusted to the new 
environment. Of course the determination of the essct zero- 
point of different parts of the body is an exceedingly difficult 
affair, being purely a relative and not an absolute quantity. It 
has been shown that if the hand h* bfld for a minute in the water 
of the temperature of 5+" and then iu water 64° (Fahrenheit), a 
sensation of heat will be lelt for n few seconils, although the lat- 
ter wonid have felt cold to the hand if placed in it at Hrst. You 
have noticed perhaps, when indulging in fruit ices or ice cream 
that cold drinks such as ice water and lemonade taste warm be- 
cause the zero-point of the mouth is for the time being very low. 
No matter what the zero-point may happen to be, it is always 
found that the skin is most sensitive to such changes of tem- 
perature as lie near its own zero-point. 

BKNSATIONB OF PRBS8UBE AND BENSATIONB OP OONTAtT 

must, from the nature of the case, be treated together. 

Just as there are heat and cold spot* distributed over the 
skin, BO we find that certain nerves terminate in whnt are called 
pressure points or pressure spots, meaning those points at which 
a clear feeling of contact will be perceived when appropriately 
Htiioulated. Through these little corpuscles we i-ecogni^e pres- 
sure, and the resistance of bodies as well as the softness or hard- 
ness, the roughness or smoothness of the object causing the sen- 
sation. We find that the delicacy of the sense of touch varies at 
different portions of the skin. It iif the greatest on the forehead, 
temples, back of the forearm, and eyelids, where an exceedingly 
small weight can t>e distinctly perceived. 
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The eiix ol tlii> obj«ot, nr )>etter, the amount of dermal anrfaoa 
atimnlatedjilByflan im|iortaiit part in our indgm^nt uf pressure 
on tbe BkJD. If two bodies uf f^ual wfi^ht and unequal eiie 
be placwi at some r-onvenient locality ou the abin, fur exatnpte, 
the palm, one after the other, it will l>e found that the smaller o( 
the two will aeem decidedl.v the heavier. 

Our Henfliitiona of prewsure arc greatly modified by the tem- 
perature of the object used a* a stimulua. Cold or hot bodies 
feel heavier than bodiesnf equal weight nt a normal temperature. 
If, for example, you take two silver dollars, warming one until 
it has gained the same temiwrature as Xhf zero-point of the skin, 
and therefore eeaaes to .seem cold, then coo! the other to about 
12'^ centigrade, nnd apply these one after the other to the palm 
of the hand, you will find that the cold one will i<eem much heav- 
ier, even as heavy as two at the normal temperature. If you 
take two small wooden cylindprn about one inch in diameter and 
uiie and one-half inches long, and heat one (keeping it dry) till 
it in quit*' hot, the other remaining at the normal temperature, 
it will be found that the hot one will seem the heavier when the 
two are placed alternately (standing on end) on the back of the 
band. 

When pressure is evenlydistributed over a considerable area ol 
the skin, it is found that it is lees strongly felt than pressure upou 
asmall area which is bordered liy one that w not pressed. When 
the hand is immersed, for example, in water, or Wtter. mercury, 
yon will notice that the sensation of pressure ia strongest in the 
ring about the wrists, that is, it In felt only at n line along the 
surface of the liquid where the immersed nnd non-immersed por- 
tioiiH of the skin meet. This ring effect is more pronounced when 
the hand is moved up and down in the liquid. 

The fineness of the pressure sense is very remarkable. Scarcely 
any other sense will educate so rapidly and to such a degree of 
acutenesB. You may judge something of its powers in this direc- 
tion byoltserving that the slightest unevenness of surface may be 
iletei'ted by the sense of touch alone. Suppose you try this sim- 
ple experiment: Place (I hairona plate of glassoran ordinary 
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dinner plate, or any hard, smooth Burfaw, oniJ over it lay t*n, 
twelve, nr fifteen sheets of writing paper. The position oltbehair 
on the plate can l>e eaaily det«<-tefl l\v passing your finger tips 
back and forth over the aurfaie ol the upper eheet of pap^r. 

When theeyea urecloaed andapoint on the akin ia stimulated 
wecan prptty well Indicaii' the locality wliiL-h has Ijeen touched, 
yet by no means I'xaitl.y ibe suitif pluce. Hove a friend close 
his eyHB, touch him on the forearm with a pencil-point and require 
himto touch the sameplncewithanotherpencil-point immediately 
after. Ton will find that he will makean error which yoncanmeae- 
ure with an ordinary graduated ruler, and you will also observe 
that the errors are generally constant in following a given direc- 
tion. The acciimcy of the localizingpower varies widely at differ- 
ent localities on the skin. You can teat the loi-alizing power within 
a given locality by using ordinary conipasaes or dividers, the 
points of which nre blunted or tipped'with small bitsof corkto 
avoid the sharpness and coldness of the tnetal. Find theleant 
distance apiirt nt which the two priints of the dividers can be rec- 
ognized as two whi'U applied to the skin. The average that must 
intervene between the two puints in order that they may be felt 
us two is as follnWB for various localities, the experiments having 
been mode several years ago by Weber ; 

Tip of tungiie 04 iucli 

Palm side of the laat pbcdanx of the finger 08 inch 

Ked [Hirt of lips 16 inch 

Tip of nose 26 inch 

Palm aiJe of theaecond phalanx of finger 36 inch 

White of lip« ad inch 

Cheek 44 Inch 

Heel SBinob 

Fcn^ead ,..„.,. 62 Inch 

back of hand ™ 1,23 inch 

Knee-pan 1.44 inch 

Forearm and lower leR 1,5S inch 

Nape of ntck 2,11 inch 

Middle of back, opper arm and thlnh 2.75 inch 

When several touches occur simultaneously, it is found that 
there is still more confusion in locating the «\.m\Aa.V\ow% <A 'Ca» 
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BPiise ol touch. It might lie inU-resting in this coiiuectiou to i 
upthereaultaof aliout twpiitj-llveliiindri'd esperimpnts, wliich I 
recently mails on the fifteen d iflerent pL-reoiiH a.t different timea.*' 
The endeavor of thia study wna (1) to dim-over the relative sen- 
sitivpnesBof different portions oftheekin: (2) to find the nature 
nnd dirtMtionof the errors in localizntioii; (3) to study the influ- 
ence of attJ-ntion upon the Iof;ali*atiou ami interpretation of Ben- 
Hationswlien thevoi^cnrB(multaueou«l,v; (4) toesumiue theetfect 
of practice. Can the skin be eiliicated to greater seneitiveness 
and accuracy in localization? 

There is not sufRcient spai-e to describe in detail the method of 
experiment and apparatus employed. Many interesting reaulta, 
were gained, among which the following are the niost importnnt. 

First. Indabitabie evideiiceas to Thf relative nensitiyfintvia tj 
the Bkin. 

(a) Skin over the jointH is much more Beneitive than that < 
other localities on the dermal area. Touches on the joints ai 
iilwaya more correctly localized than any other. 

(h) Touches on the hack of the body are mope diatinotly felt, 
more clearly located, and therefore better localised than those oi 
the front part of the body. 

(c) Localization of these touch BenBationa is better for points 
not on the median line than for thoKe that are. When touches, 
occur on the median line of the body but 34 per cent, are eor^ 
rcctly localized, while at other localitieB 68 per cent, are aceo- 
rrtt«ly located. 

(d) On the left side of the body ne do not localize touchea bo 
correctly ae on the right side, t hat is if we are right-handed. 

(e) On hairy portions of the Bkin the localization is better 
than on thoHe portions not covered with hair. This is especially 
notioed when the hairs have been shaven, as in one instance the 
Bkin over the thighs and calves (after the shaving of the hairs) 
was BO sensitive as to vitiate the experiment, t>eoause the aensa-' 
tionBre^.eivedat these localities were bo intense and pronounced! 
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as to cause the mind to lose tra*^k of the seDBatioBs at the other 
Btimulated portions of the nkin 

(f) The parte usuolly covered with clothing do not localize so 
well as those not uaually so covered. 

Second. The nut ure and direction of errors in localizing toadies. 

Out of every 100 errors in localizing touches in these enperimentu 

' 43 percent, were errors of extension; that is, errors in which the 

■ touch waa located at a point nenrer the extremities of the limbs 
Fthan where the touch actually occurred. To illustrate, a person 

is touched on the forearm just hclow the elbow; if he make a 
mistake at all he will locate the touch lower down on the arm 
near the wrist, rather than at some point above the place ac- 
tunll; touched. The average amount of such " extension " errors 
was 4.3(1 inches. 

Third. Attention play« h most important part- in the locali- 
iMHtioo of these touch ulimulationn. 

■ Fourth. The effect of pruetice is very marked. 

P Fifth. Fimion of atimalntions into one touch Benaation. Two 
or more touchca are often fu8i>d into one single sensation, and 
this one sensation localized at a point quite removed from either 
of those at which the stimulations were actually received. For 
example, two touches, one at the top of t he right shoulder and 
the other at the tip of the right shonldcr blade were quickly fused 
into one sensation, localiEed as coming from a single point inid- 

^way betwei?n the two places actnally touched. 
Sixth. DUTiision. Therewere also resultsdiametricallyopposed 
to the cai<e of fusion just cited. Thus one aubject, being touched 
by a single cork at a point directly under the armpit, indicated 
that he had been touched at fiio localities about four inches 
apart, when there was really but one point toadied. 

A general rule might he laid down; it is this: The localizing 
power is delicate in proportion asthe skin covers a mare movable 
part of the body, undis also more iicate when tbepresnui-e atima- 
lation is just strong enough to cause an appreciable sensation 
than vhen it is more powerfully impressed. 

Mr. H., who, in the fall of 1892, was the" coach "ol amiiTer-^ 
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mty (oot-l>nll t#Hni, bad faia left torearm broken in a hotly con- 
tiPBted gainewliilo |ilii_y iug wit li Ilia eleveu agaioat that of another 
inetitution. The Biirfreoii who wna called did his wcirk in auch a 
liiingling manner Ihnt nftf r the honea had hegun to knit thf arm 
tmd to he lirdken over agtiin m onltr to set it properly. To 
keep it in thi^ correct position a pluster cat<t v<aa itjade which 
liejd it flniil.v. Tliis plast*[--of-pfiris ciise exteniled from the 
knuckles to a point above the elbow. After three months the 
caM and bamlnge ivere removed. Of course during the entire 
period when im-tiHi'd in tlie pliister, the forearm had not been 
moved either at Then list or elbow. I then endeavored to t««t 
theaensiliilitj of the skin on 1 hie arm whii'h bnd cot been moved 
for BO long a time. To di> tbi^^, I applied the points of a pair of 
dividers or compasses which were separated more or less widely 
aa mentioned iu certain experinientH above. The forearm was 
divided intofonr different areas for purposes i>f more accurats 
eompariflon with the sensibility of the skin on the unin- 
jured right forearm of the snnie piTSon. Without going into 
detail, it should be stated thut on the left forearm —the one so 
long immovable, when the two points touching the skin at a 
piven region nere separated by as ninch as 5o millimeterB they 
were felt a« one innti-ad of twi i, while on the right forearm at the 
same place they would only have to be atiout 20 millimeters 
apart in order to be perceived as two. On the back of the 
"lame" arm at a different locality than that justmentioned.it 
wnsfound that even when tlie two points of the dividi'rs were 
75 and SO millimeters apart, they were felt as one. while at a 
corM-sponiiing locality on the right arm the skin was bo aenat' 
live that points but 17 millimetera apart would be felt bs two- 
it must be also observed that this particular person had alwayW 
previously been, with relerenre to a large numiier of activitiee, 
practically am bidextroii8—in<h>ed, be never bad to favor the loft 
arm at all. In his position ns gymnnsium instructor he could 
(before the accident) manipulate the dumb bells, Indian cluba, 
play base ball, hand ball, and the like with the left hand just a« 
treUaa with the right. It would eeeni, then, that the senBibility 
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nf the skin ovfr theinjiirpri forfanti-n-aslost simply I lecaiise that 
member was for bo long a time npceBBarily itnmoTable. This 
has an important bearing on the nliove-mentioned principle, to 
the effect that '■ the looalizing power ie delif at« in proportion ab 
the skin cnvema movable part of thebo(i_v-" 

Again, filled space ittiixa rule underestimated bvtheskin. A 
solid line, like the back of n knife-blade, will feel ehort-er than seY- 
ernlpointH arranged in n similar straifcht line of the same length 

a the solid line. An infflresting experiment for you to ppi-torm 

IB to take a fmall wooden rod and Btick into it a straight row of 
feve pina separated from each other by one-half of an inch. In 

tfiother such a wooden rod set up two pins one and one-half 
bchpB apart. Apply them to the arm one after the other. Yoii 
Slrill tinU that the two inches of space occupied liy the five pins 

rill R««iii less than the one and one-hnlf inches between the two 



We flpe also subject to great confusion in our judgment of mo- 

I the skin. H yon select a convenient area on the dermal 

inrface— the forearm, for example— 'and move a pencil-point over 

e skin, you will observe that youcan tell that the point is mnv- 

; before you can tell the direction in which it is moving. A 

(Ommon and persistent itlusina somewhat related to the above 

«periment may be experienced if you toiiiii the forehead with 

bhe index fingi>r (keeping the finger motionless) and move the 

torehead from side to side; you will find timl the motion will be 

Attributed to the linger rather thaa to the forehead. This is an 

Bsistible sensation of which one oannot rid himself. Perhiips 

Qron have already tripd the old-time experiment ot Aristotle, in 

which you merely cross the middle finger over the index finger in 

"BHch a way as to brinjj; the middle finger on the thumb side of the 

index finger. Inserting between the two a pea, bullet, or other 

small object, you perceive a moreor less distinct sensation of two 

^H objects instead of the one actually present. 

^b Furthermore, you will always find that active touch (touch 

^■trith movement) gives quite a different sensation than ujei'esimple 

^^w^Wtat or passive touch. It ie also more discriminatW«. 
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carpenterwliodesiree to tell whether the board ie planed em ootiily 
or not, does not simply lay his hand on the board, but rabe it 
over the snrtace, the BmoothneBS of which he deeires to judge. 
LikcwieeaH to the grinder of leneee for optical instrumente. Com- 
pare for yourself the eensation received from merely resting the 
tip of the finger on the rough surface of a piece of sandpaper, or 
even a rough book cover, with the sensation you receive when 
you move the finger over such a surface. The bank teller cannot 
tell a counterfeit five-dollar hill or the spurious lead coin by 
simply touching it passively. He rubs it between his fingers, or 
rubs hia fingers over it. The merchant in buying cloth depends 
largely upon the "feel of it." ae he rubs it between his thumb and 
finger to determine the quality of its texture. Tou probably do 
the same thing in comparing several varieties of writing paper 
as to their smoothness and thickness. 

Sergi,the Italian Pfiychologist, and others have made aom« 
extended experiments with reference to ascertaining theacut«nes8 
of bis skin's power in making -time discriminations when a num- 
ber of stimulations follow in close succession. In other words, 
bin attempt was an endeavor to find how much of an interval 
there must be between auccessive touch stimulations to prevent 
their being fused into one continuous sensation. As apparatUH 
he used six tuning forks, each of which could be set into vibra- 
tion electrically, and which were, respectively.capnbleof 30, 100, 
250,435,500 and 1,000 vibrations per second. Various locations 
on the skin are then brought into direct contact with each ot these 
tfirks after they are set into vibration. After a large number of 
cureful tests, Sergi finds that different portions of the dermal 
surface are by no means equally capable of perceiving 8ucc« 
stimulations and of making time discriminations. He did 
somelocalitiesexceedingly sensitive— p. ^., the tips of the fii 
where the bents of the fork do not blend into a continuonsae 
satjon of touch, even when the vibrations are 1,000 or more 
second. 
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LESSON X. 

BENHATIOX (rOXTINUED) 
THE MU6CLG 8EMBE. 

By muscular aenBations are meant all those aensations which 
arise from the varying condition of the muscles whether in action 
or at rest: therefore they depend upon the contraction and rp- 
Inxation of the mnscular fibers or the varying relative position 
of the muscles. When we slowly etxetch or violently jerk thearm, 
when tre snap the finger, when we rotate tlie wrist, when we tread 
or kick with the foot, when we strain and tug with the whole 
body to lift a heavy weight or push against a resisting obstacle, 
we experience a corresponding variety of muscle sensations. 

The muscle sense is among the first, it not itself the very first, 
to furniflb data by means of which the child becomes able to dis- 
tinguish himself — bis body— from the rest of the material uni- 
verse. Through a large variety of movements the infant first 
explores every part of the organism, and as a result derives that 
standard by which he measures the material world without. You 
see, then, by the expression " muscular sensation " is meant those 
feelings of which we are conscious when we voluntarily exerciae or 
refrain from exercising our muscles. 

While the real muscular sensations would comprise those of 
pain, effort, fiitigue and the like, it should be observed that the 
term "muscle sense" has come to receive a more restricted, defl- 
niteand special meaning in Psychology, and it is now used to des- 
ignate more particularly that sense by which lifted weights are per- 
reived. For cxperimetits upon sensations belonging to this cla«B, 
necessary to have a series of weights for the purpose of test- 
discriminative ability with reference to this special 
sense. The most available weights for such purposes are made 
by loading paper gnnshells with shot. _A convenient series would 
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rousUt of the following neighte: 100, UH , 102. 102,2, 102.5, 
103 and 103.4 graniB. AIbo u carpfully gmJuuttfil series of 
emaller wHgbtt< l)«^iDniii|z: with a neight of ten gTHtnif, and ruu- 
ntitg as bigb as Hfteen grame. The experiment ehonld be made 
eometbingaH tolloHB: I^t the person nhijsi' discriiiiiDatiT« abil- 
ity for lifted vreigbtB ,vouwish to te«t,Eitmi<l iit u table of ronven- 
ientheight. He ttboiild l)e bliDdfolded. Plnce within easy rencb 
of his right hand and near together two wpights, one of whieb 
Hhould be the standard weight of 100 grams, and the othi^r a 
weight to be compared with it, either one that is equal, heaner 
or lighter. Let the subjwt lift them one aft^r the other, being 
i-areful that he lift them the same way, to the eatne height and at 
the samp rat*, giving a decision as to which ol the weights ho 
Ihinks is thelieavier or the lighter. It he thinks the two of equal 
weight, i-ecord this judgment also. The fa<;t of the matter is 
that n hen the two are of equal weight he will be apt to say that 
the Becoud oue lifted is the heavier. The ditferfnce lietween the 
two weights muBt be conniderable if it is to be percpived. If we 
Hhonld L'lose our eyes anil ti friend should lay a weight of 300 
grama, then one of 312 grams, on our band and we ai-e called 
upon to state which of the two is the heavier it would be seen 
that the additional weight of twelve griima more tbiin the orig- 
inal son grams '\n so small thnt the diKereni.e is not constantly 
perceived with thorouphgoinpi: certainty. Fechner, tbe first to 
innovate this test, found that iu one hundred such trials as tbe 
one just indicated, in which sometimes tbe lighter and sometimee 
the heavier weight was first lifted, the correct answer was given 
sixty times. Therefore the number of correct cases amounted to 
60 per cent. 

Now a second series of trials is made, the initial weight being 
600 grams. Ihe additional weight remaining 12 grams for the 
time being- It is then soon found that the number of false esti- 
mates has Ijeen greatly augmented, the number of coiTeit cases 
wing not more than 40 percent. In orderto attain 60 per cent, 
■ correct cases, us in the ease ot 300 grams and 312 grams, we 
o riiise the addilioual weight tii 24 grams if our initial 
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weight remain 600 grams. If the beginning weiglit ie doubleil. 
the additional weight must also be doubled in order that the 
probability of a correct diBcrimiiiative judgment remain i;on- 
Btant. 

Closely allied with the muacular senaatione are what is Icnown 
aa the nrgnuir m^usations. When the stomach, lungs, heart and 
other visceral organs are entirely healthy and their functions arn 
normally performed, they are atti-nded with no very positive or 
distinct sensations. If, however, they be injiiifd or diseased, 
Tery clearly recognized disturbing and unpleai-ant sensations re- 
sult. The hale, hearty, healthy man does not know that lie has 
ft stomach; the dyspeptic person hardly knows that he hiiK any- 
thing else. These organic sensations are often blended with the 
muscular, and areexpcrieuced in fonstant connection with nor- 
mal or abnormal iniiscular Bensations. 

But more intimately related to the muscular than are these 
organic sensations are those of the joints and fen do»n— sensa- 
tions, which are often experienced in the passive motion of the 
various bodily members, especially brought into prominence in 
the flexion of the elbow. The surfaces of the joints are organn 
which become intensely painful when the lenst bit inflamed. The 
motion of the articulated joints upon each other gives rise to a 
peculiar sensation. To this sensation is due the perception we 
have of the position of our limbs at a given momi'nt. If these 
joint surfaces are remlered antesthetic the perception of the 
movement, and consequently the position of the limbs, becomes 
exceedingly obtuse. If you place the toi'earmof a person flat upon 
a hinged board and raise one end of the boon) so that the fore- 
arm is slowly and gradually elevat«d, and require the pei-son to 
pronounce when he first perceives the motion nf his foi-earm, it 
will be found thut the chief data upon which he bnseei his judg- 
ment is the peculiar sensation of motion which he localizes in 
the elbow joint. At least this is what hapi^ens witli healthy 
perflons in noniml condition. But when the feelings of such pas- 
sive movement* as welt as other wn»atiouH which furnish ua a 
glj9]jtlinibe are lacking, we get sueUg 
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nn arc ri-lHl«'<l by Profeesor Striiaipell of bis wonderfal anffi8th(k 
■ic bo_v. whotic tinlj sources of aeiiHOtioD wpre thp right eye and 
Mt. pur Till- pririrtpal (•■BtureB of t)u' tase are time tjuotpd by 
ProIeHaor .lainw* : * " PnsHive movements rould be imprinted on 
ull the exbri'iiiit ieH to i\\e (patent extent, without attracting the 
patient's notice. Only in violent forced hyperex tension of the 
jointfl, wpcctally of the knees, tliere arose a dull vagne feeling of 
Mtrain, Imt this wan seldom precisely localiised, Wehaveoft«i, 
tiftnr hnndaging the eyes of the patient, carried him about the 
room, laid him on a table, given to hie arm» and le^ the most 
fiintQ«tiirniid apparently the moat inconvenient attitudes with 
out hid having a suHpicion ot it, The expression of astonishment 
in hiM fiicu. when all at once the removal of the handkerchief 
reveiiled hifl situation, is indescriliable in words. Only when his 
himd HUB made to liang away down he immediately spoke of 
diExinesB, but could not aMsigm it« ground. Later he sometimee 
inferred from the sounds ronnected with the manipnlation that 
(inniethingHpecinl was being done with him. . . . He bad no 
fevlingH of muscular fatigue. If, with his eyes shut, we told him 
tti raise his arm and keep it up, he did so without trouble. .\ft*r 
one or two minutes, however, the ami began to tremble and 
sink without his being awareof it. He asserted still his ability to 
k(H'p it np. . . . Passively holding still his fingers did not 
Hffei;t him, He thought constantly that he opened and shut 
hand, whitrean it was really fixed." Goldscheider found that a 
swing of the arm, amounting to .32° to .12°. is sensibly perceived 
in thenhnulder joint. Suchsmall displacements as theeecan hardly 
liedetectwiby tlie"y>'. Of course the velocity with which the mem- 
iH-rtsmovi'dplnyH iin important part. The minimum velocity for 
the shoulder joint has l>een found to be about .3° in a second of 
tinie. .Ml these fat^ts prove thnt the joint surfaces constitute the 
chief seat of the impressions by which the movements and posi- 
lion of nur bodily members are immediately perceived. 

Uention must also l-e made of the seiisntions of ivsistanrv. To 




derooDBtrate what U meant kt tm take a flvt^pound weight to 
which ie HttacheH a Btrongpieoe of ordinary string. With the 
arm extended hold the weight by the string so that it hange just 
a few inrhee above the Hoor. Ixiwer the weight rather rapidly 
until it striken the floor. Just as It strikes, a eeneation of reeiat- 
ance to further motion ia tiearly perceived. 

We now come to epeak of those seDBations by means of which 
we recogniic the position ol'rbe boily as a whole. That there are 




such BenaationHcan beveryeasilyTerifled bya simple experiment. 
The most ilenr demonstration occurs in connection with the" tilt- 
ing board '■ shown in the cat, (See Fig. 17.) This consists of n 
board seven feet long and two feet wide balanced over a support 
somewhat resembling a sawhorse. Atoneend there is a footboard 
secure enough to bear the weight of a man when the tilting board 
is in a vertical position. At the other end should be attached a 
plumb-line and a semicircular scale so adjusted that the inclina- 
tioD of the tilting board can be read oS at any moment To ^ 
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vent the pereoD fnim falling when ih& head ie dowDward, shonl- 
tier and body straps are prorided which securely bind him to the 
hoard. Cnuee the pereoo uho iu to tterve as eubjpct in thie exper- 
iment to place himself on the tilting; board and have him close 
lii»> eyes. Begin with the board verlical. hiehead up. On qii(«- 
tioning him you will find that he itill probably announi-c that he 
ie leaning slightly forward. Tilt him slowly backwartl and 
quire him to announce when he is at an angle of 45° from the 
vertical, when at an angle of 90°, and when at an angle of 180''. 
in moat cases the subject will probably say that he is vertical, 
head ilownward, when be is from 30° to tSO° from the dseigDated 
position. 

In thie connection referent*- must l»e made to the spni^ations of 
rotation. The nature of these senHstions is also best tieterminetl 
by appeal to actual experiment. Some of these experiments can 
be performed by twisting the rope of an onlinary swing in which 
a person is seated. It is better, however, to have n board laid 
across a screw atool or onlinary rotating office chair without a 
back; seat the person and rotat* him rapidly for abont half a 
turn, then stop him suddenly. A distimt sensation of rolatton 
in the oppcisit* direction will be clearly perceived. This experi- 
ment must l»e performed with the eyes closed, for if thp eyes be 
open, the sensation immediately ceases. Close the eyes again 
and it returns. When a person is turned in one direction and 
then in the other for quite a little period of time and for difierent 
distances, he will finally lose nil knowledge of direction in which 
he is subsequently rotated. These totally wrong judgments 
reference to the direction of rotation ore quite rommon, and sr« 
made use of in a number of children's games. The "donkey 
game " is a familiar example. A figure of a donkey minus a tail 
is cut out of colored paper and fastened to a sheet or screen hnng 
upon tliewallatonecndof a room, Each member of the company 
is then required tolocat«theproperplacefor the tail standing at 
h« opposite end of the room with his eyes open. Then 1 
"wJIolded. turned about by another person, first in one direc- 
the» in the other, and finally told to pin the detached tail. 
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which has been cut out separately, to the donkey at what he 
thinks is the proper place. Much merriment is caused by the 
striking mistakes with reference to direction and loccdity. 

It ought also to be mentioned here that deaf and dumb per- 
sons are, as a rule, quite insusceptible of being made dizzy by ro- 
tation. The semicircular canals located in the labyrinth of the 
ear are, as it were, six little spirit levels, which seem calculated 
to be organs of the sense of rotation. 



LESSON XI. 

BENPATION" (continued). 

The organ of viaion is the pye. It is not neceaaaiy in this 
place to give a detailed description of the atrnctnre of the eye. 
Such a description can bp found in any book on anatomy. 
however, always an interesting obserTation for one to verify 
Bueh descriptions by dissection of the eye of a beet or sheep. For 
such examination the specimen should be first frozen or hardened 
in alcohol. 

The following geneml points in reference to the eye's structiira 
ought, however, he noticed in passing. With the exc«ption of the 
ear, the eye is by far the most complicated end organ of sense. 
The eye is an optical iastrument, with a self-adjusting lens, and 
supporting, on its inner circular wall, a delicate membrane of 
nervous matter which acts as the sensitive plate of the camera 
(for such the eye is) on which the image is formed. On examin- 
ing the eye you find it to be a flattish sphere formed by an onter 
tough membrane which incloses a nt-rvous surface and refracting 
media. The parts of the eye are shown in the schematic draw- 
ing of Gegenbaur (Fig. 18). 

Of the three coats of the eye the inner one (retina) is by far 
the most significant. As Btat«d above, it is the sensitive platSt 
and is a i)elic-at« membrane consisting of ten layers. Of these' 
layers, the stnietnre of the ninth (counting from the inner sur- 
face)— the layer of the rods and cones— is the most interesting. 
It consists of a multitude r>f elongated bodies arranged side by 
side in a sort of mosaic. These bodies are of two kinds; 
the cylindrical '■rods," the others, more flask-shaped, are 
called "cones." The rods are longer than the cones. In the 
a^oH banian eye they are about ^ oE eji inch in length. It ia a 
(134) 




peculiar fact that these ^nd organs are not pointed forward to- 
ward the light aa it streams through the pupil, but backward 
toward the out-er or sclerotic coat. The i-onee seem to be the 
roost sensitive to light, Certain it is that in the center of the eye 
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rough the lelt eye. *,. iSetieaiBlICi from 



I only cones appear, and they ai-e exceedingly nuaierous, orer 
3,000,000 being found in a -^^ inch square. 

The optic nerve fibers cannot be directly stimulated b^ Vi^ok. 
t The place on tberetina where the optic QeT^eeQ.\AT«^««^«'^&'v< 
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(act pntiroly blind, because nothing hut fibers (and no rodsaD^, 
cones) exifit there. This spot is wanting in all nervouB elements 
sensitive to light. To prove the exietence of the blind spot, dose 1 
the right eye and look Rtendily with the left at the cross in Fig. J 
19, holding the book in front of the face, moving it to and fro. I 
At about one toot from Ihe face the black disk entii-ely disap-l 
pears; when nearer than this or farther from the tnee it is seen.T 
In this simple experiment it is absolutely necessary to keep th«l 
left eye focused on the cross, The blind spot is about i'^ of a 
inch long in the average human eye. 

Aside from the blind spot the sensibility of the eye varies 
greatly. The place of clearest vision is the " yellow spot " which 
is oval in shape, with a central depression called the fovea. This 
yellow spot is about 1-16 of an inch in length and lies at a dis- J 
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tance of 1-6 of an inch from the middle of the bluid spot. As Dr. 1 
Sanford suggests, the yellow spot may he projected and 8* 
the following manner ; Close t he eyes tor about tliirty seconds I 
and then look with one of them through a flat-sided bottle, con* ] 
taining a saturated solutionnt chrome alum, at the clear sky. In J 
the blue-green solution of the chrome alum a rose-colored spot I 
will be seen which corresponds to the yellow spot of the eye. 

We see single with two eyes, just as we hear single with two 1 
ears and smell single with two nostrils. We can, however, i 
double under certain conditions, though we can never hear donblfti 
or smell double. An easy and clear demonstration of this tact Iftf 
to roll a sheet of paper so as to have a tul>e an inch or two in J 
diameter and a foot long. Keep both eyes open, and hold witbM 
your right hand one end of the tube to your right eye (witlj 
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^hich ,vou ai'i? to look tlnmrgb tho tube) to reBtrict ire fiold, and 

e the left eye unrestrieted as to its field of vision. Plnce the 

» op^D left hand (palm eide toward you) agiainet the left side of 

the tube directly in the field of vision for the left eye. With both 

eyes look straight ahead. With your right eye you see the bole 

of tlie tube and with theleft youseeyotirhand. Your mind euper- 
LitnpoBes the image of the one on that of the other, consequently 

grail eee your hand with a hole in it just the diameter of the tube. 

'Again, take the same tube and liold it over one eye and then with 
loth eyes look at a finely figured wall paper or carpet. To the eye 

irhoBe retinal field ia restricted by the tube the object looked at 
P*ill appear further away than it does to the other eye. Another 




' interesting experiment in this direction ivould he for the reader 
to gaze fixedly at Fip. 20 with the black spote directly in front 
of the right and left eyes, respectively. After looking at it for 
a little time, an if the paper were at an infinite distance, or as if 
he were looking through it. the reader will Bee the two black dots 
fuaetogetherandconibine into one. This combinedapotiBlocated 

IdirH-tlyinfrnnt of hifl nose on n line between thetwu actual spots. 
7hiK combined spot reeullH from seeing the two spots in front of 
tacb eye with the same part of the fovea. 
It instead of two ideiiticnl spots we use two different figures or 
two differently-colored siiotH or areas as objects for the sametwo 
bvea to focus upon, they cannot appear as a single object but a/- 
Cei-fiAfe/j' displace each other from Wew, This is the phenomenoiii. 




knonnas retinal rivalry. II one looks with each eyeuponadiSei 
ent image, ae in Fig. 21, Hometimee the one sometimes the otha 
will be perceived. A piece of cardboard or paper ought to I 
placed in a vertical position on the middle dividing line b< 
confine the vision of each eje to the6gureortiystem of lines ii 
diately in front of it. As Helmholtz puts it, we find that we b 
able "to attend voluntarily now to one and now totheotherayft- 
tem of lines ; and then that system remainn visible alone for a cer- 
tain time, while'the other entirely vanishes. This happens, for ex- 
ample, if one attempts to count the lines first o( one and then ot^ 




the other system ; but it is extremely diflieult to chain the atteo- 
tion down to either one of the systems, tor long," etc. 

That the rods and cones of the retina are arranged in a mosaic 
is indicated in Bergman's experiment. Place the 8yt<t«m of lines 
in the left portion of Fig. 22 in a good light and gaze fixedly 
at it from a distance of about 5 feet. You will notice an appar- 
ent bending of the lines, as shown in the portion A, of the same 
figure. This is, of course, explicable on the basis of thf mosaic 
arrangement. The retinal elements on which one uf the wbit« 
linee happens to fall are stimulated according as they are moi 
or less touched, give rise to corresponding sensations. 
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If, after lonkiug intaiitlj at any bright object witb s reasona- 
bly clear outline, we close our eyes, it is found that an image of 
the object remains for some time and only fades out of sight 
gradually. This phenomenon in knowti by the name of "after- 
image." After-images in which the arrangement of liglit and 
shade found in the original objert is preser\'ed are called poni- 
tjve after-images— i. e., the bright and dark parts correspond to 
''those of the original object. Those after-images in which tbia 
relation is reversed are called wgative after-images. The posi- 
tive after-image has a, color tike that of the original object. In 
the negative the opposite or complementary colors are evoked. 
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If Bome morning you look stfiicJily for )\ niinutc at the win- 
dow of your room and then direct your eyes «o as to look un a 
vhited wall or screen the dark parbi of the windnw will appear 
Hght, and vice versa. The arrnngemeni of light and shade are 
here reversed just as in a photuj^mphic iiegntive. If we look at 
a green surface tor some time and lliea fix the eye upon a white 
Hheet <A paper or ucreen we find thtit the latter uill contain an 
image of ivd color corresponding in siae and outline to the orig- 
inal green surface. For example, if you look for a moment at a 
small green circle ami then fix your eyes upon the white surface 
you will see within the bounds of the white surface a red circle as 
the negative after-image. Negative altec-Vma^e^ utu \«s>&^ t^ 
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form of retinal ratigue, but tlip positivp htp in nil |irobabili6; 
due to the inertia of the retina. 

Bright snrlacea are alwa.vs enlai-ged at the espenBe of da^ 
Biirtaces hy which they may happen to bp surronndeil; this! 
called the phenomenon of irradiation. With Fig. 23 in a gott 
light, notice that the wliite squarw m>em lai^er than the blacV 
though they an- actually of the same size. 

In the same connection it should be mentioned that color in 
linencea theapparent siaeof an object. Every woman knows tha 
her hand looks smaller in a blaek than in a white glove. The sq 
eiety belle declines to wear n white slipper to the ball or germa 
because it makes hei- foot appear larger and less dainty thai 
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slipper. The gray ahades of suiting make a man e^ 
than when he wears a soft black. You have observe 
iagwith reference to the colors of dwellings. A houaa 
ray or light stone eolor will neem larger and nearer tO' 
r one is looking at it from that point of view) than it 
nted any other color. 

ome to speak of the phenomenon of color blindnem 
n persons certain defects of vision esiat of such a ni 
eyare unable to distinguish nomeot the color sbadeai 
luals are said to be '-color blind." A littlemorethaa 
1 years ago it was discoveterl that there were persona 

John Dalton,tbe celebrated English chemist. Th» 




dwwription bp madi-of liis defect was widely read and attracted 
general notice. TIip delect itHcK was named "Ilaltoniam." About 
four per cent, ol persone, or one in every twenty-five, are color 

I blind. 
This phenomenon is quite frequently met with among railroad 
men, «*pecially locomotive engineers, a number ot whom are 
blind to the red rays. That they are '-red blind" is probably 
due to the fact that in their long apprenticeship as ftrcmen their 
eyes tiet'ame over-etimulated by the red rays of the glaring fur- 
nace grates, so that thoae elements of the iftinn whose function it 
is to perceive red have simply been so fatigued and" worn out " 
that they cannot ■■ tal;e up thebnrdenof life again." Holmgren's 

I method of testing loior blindness ie the one ordinarily employed. 
Spread the variously colored worsteds on a white cloth in good 
daylight, Selectanyonedistinctcolor—/".^., alight blue— and ask 
the person serving as subject to select from the masa of worsteds 
All the other skeins that seem to him to he the same in color as 
the standard you have already laid to one side. If lie makes 
erroi-sin putting pink, gray, green, buR, lavender, lilac, magenta, 
etc., with the blue skein you selected, he is evidently color blind. 
Red biiadnessis most frequently met with, while violet blindness 
is exceedingly rare. 

A person red blind sees black nnd whit« and tbeir mixture, 
which makesgray, muchthesameasotheredo. He cannotdiatin- 
giiisb correctly the i-olor of any red object. If the object is very 
bright red, it looks like feeble green, and if feeble red. it appears 
block. The explanation of this, according to the above theory is 
that the waves of light from a red object on entering n red-blind 
eye do not produce the sensation o^ red, because the red peri/inv- 
ing nerve elements are absent, but they fall on the green and vio- 
let perceiving elements. The waves of light from green objectt* 
are nearest the length of those of red objects, and the wavesfrom 
bright red objects excite the green fierceiving nerve elements 
Lvligbtly, producing the sensation of feeble green, while feeble red 
lis not Huffii'iently strong to excite them, B-ad tUe wt'aei'a.W'^'a. \% 
lack oTperhapa a browu. 
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Vellow, which is a combinatioii of red and green, appears g^reen 
to the red blind, as tlie red part of it produces no impreseioa 
except on thp green -perceiving nerve elements. 

Red and green objectB may appear to him of the same color, 
onlj differing in intensity. An intense red and feeble green may 
appear to him to be of the same color. "A color-blind officer 
once desired to purchase a blue uniform : he chose a blue coat 
and waistcoat and red breeches, which he supposed matched." 

Another case is that of a person who said he could not see 
any difference between the red ripe fruit on the trees and tbe 
leaves : a boUed lobster and a cucumber were to him of the same 
color. 

Another wrote a letter, part with black ink and part with red, 
without being aware of any difference. Another says a red-brick 
house and the green lawn on which it is situated are of the same 

A color-blind engraver says his detect is an advantage to him, 
as he sees colored objects in black and white, just as he desires to 
engrave them. A color blind person picked up a red-hot cohI and 
asked what that funny green thing was. Another, an artist, 
painted a landscape with red trees. Another purchased a pair of 
green pants supposing they were brown. An architect copied a 
brown house in blue and green and made tlie sky above it rose 
color. A post-office clerk, who sold the stamps, found himself in 
trouble l>ecau8e he did not distinguish the red from the greeo 
stamps by their color." 

Color blindness is, however, normal at the periphery of the 
retina. This leads us to make mention of the fact that impor- 
tant cbanges in the quality of our sensations are dependent upon 
the portion of the retina on which the visual image falls. The 
entire retina can be divided into three belts or zones~a central 
one (the belt immediately surrounding tin- yellow Mpot),a middle 
zone and an outer or peripheral one. In the zone immediately 
surrounding the fovea, nearly all colon) can be recognized. Out- 
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Me of this is tbe second zooe, in whicb blue and yellow can alone 
bedifltinguiehed. Fartherout at the periphery, color shades can- 
not be diBtinguisbed at all, the various coIofh all appearing 
hla<ik, white or gray. In passing from the center to the periphery 
red changes at first intoorange, then into violet and blue in turn, 
and finally, into grey as it passes out From the field of vision. 

Have you ever tried this interesting experiment? Require 
the subject to fix his attention on some designated point di- 
rectly in front of him. While bis eyes are thus fixed on this 
point, approach him from behind with a pencil or small stick, or, 
better, a black piece of pasteboard, at the end of which is a small 
bit of colored paper — e. g., yellow. Observe how far forward it 
must be moved before he will discern its color. You will notice 
that some colors must be moved much farther forward than 
others in order that they may be recognized. Furthermore, you 
will observe that the object is seen, no matter what be Ita color, 
long before the color is itself recognized. 

It is a disputed question as to how many colors are distin- 
guishable. You remember Newt^jn speaks of the " seven primary 
colors." Some of the colors he names, however, are not any 
more primary or fundamental than manyhe omits. Atanyrate, 
it is certain that his classification is very unsatisfactory. Wliy 
indigo should he given a place in his list while brown is shut out, 
is difficult to conceive. We know that the number of color tones 
discernible by the human eye is very large. In oil the average 
person can perceive 125 colors. Herschel makes the claim that 
the worker on the mosaics at Borne mast have distinguished nt 
least 30,000 color tones. 

It has lieen claimed that certain of the early nations— that is. 
tbe human race at a certain primitive stage of culture, had no 
color sensations— they were color blind. In one of his earlier 
writings. Gladstone makes tbe claim that the ancient Greeks were 
color blind to blue, and bases thie claim on the fact that Homer 
bed no proper terms for blue. Also in describing the rainbow no 
mention was made of blue. The Bongo negroes olCftXi.taa.\ k-sift'c 
ica designate but two colors— re*l and \j\acV. \%\&\Tft 
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to nat« in thia connection that Home ineect« bave distinct color 
sensatioHB. 

Ifcertain colors, for example green and red, are in somowaj 
united on the retina, ve have a distinct sensation of a new color 
tone very unlike either of the two thus united. If i-ed and green 
are bo united we have the color called "white."' Two colore 
which by their admixture produce white are caihd complemen- 
tary colors. For every color there is another which, if mixed with 
it, will produce a tolorlese combination. The complementary 
colors for different persons are not always the same, and thv 
two eyes of the same |M?raon may differ in this reaped. The sub- 
joined table of Ilelmboltz, hae some general significance ae bear~ 
ing on this subject of complementary colors ; 

Color. Color. 

Tied Ureen-blup 

Orangi'. BUifi 

Yeilow Irniigo-biii*" 

Oroen-.vellow Violet 

The effect of one color on another when two patches of color 
are adjacent or ai-e preeentt'd to the eye, one directly after the 
other, is called contrail. Yon all know that a bright object ajK 
pears briRht^r with surroundings darker than itself and darker 
with surroundings brighter than itself. 

Wehave both sacnmsivfi and Bimultaneoas contrast. Sdecta 
piece of medium gray paper from which cut tour small squarea 
(each about one-half inch square). Then choose lour differently 
colored aheetn ot paper — c. ff., bright red, yellow, blue and green, . 
each piece iiboiit six inchessquare. Lay one of your email squares 
ofgray oneach of these colored pieces and cover them all with a 
piece of white tissue paper. Your gray squares that are actually 
of the same shade now appear to be of ilifferent colors. In each 
case they asHiime a shade or <olor tone complementary to that 
of the large color aurfaceon which they lie. Thus thegray square 
that happens to lie on the blue ground will appear yellow, the 
one on the green surface will appear a deep pink, the one on tb« 
raOow ffiil appear Mue, while t\mt on t\\eTev\\\\\\B.^V*a.T%"K«Q. 
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The retinal image in the humau p.ve is, bb you know, olwaye In- 
; the piiints thut are at tlie right and upper portion of 
e objet'tareat tlieleft and lower portion of the image, and riro 
Still wp do not see tin- oliject inverted, correepondJDg to 
f image on tlic' retina, but we see it "right Hide up" corre- 
'sponding to the object itself. That tlie image on the retina is 
inverted is specifically characteristic of the eyes of vertebrates. 
The oomposit*- image in tlie compound eye of the glowworm or 
fly IB not an inverted liut an upright retinal iiriage. 

Again, how iu it. having two ey*8 and therefore two n^tinal 

images, that we do not see objects as double, as we do when we 

. pueb the side of the eyeball with 

i»t an object? The customary u 

I in the main account«d for by the 



r fluger when gazing fixedly 
n of the two retinal images 
3 crossing of the optic nerve 



f 



ave no possible percep- 
■esupertieial and plant- 
The mind, then, aseo- 



Bflbers, for by this means the excitations produced in the left half 
lO! each retina are joined and together conducted to the right 
liflphere of the brain, and lire vfi-na 

With a single motionless eye we could h 
tion olaolid objects. Theretinalimagesai 
form, but the minrf sees things as aolids. 
uatee the ideas gained through movement and touch with thoeeof 

iple vision. A person that is blind from liirth and receives his 
^^eBJght later in life as the gift of supreme surjrical skill, conceives 
all objecta to be directly in contact — in actual touch with the 
outer surface of the eyeball. He only learns by degrees to pro- 
ject hia sensations of sight accurately with reference to both dis- 
tance and solidity. 

By viuion alone a sphere is perceived simyily aw a delicately 
shaded disk. A. cube is a flat snrface bounded by converging 
lines and abruptly shaded. RuskiD says; ''The whole technical 
power of painting depends on our recovery of what may be called 
the innocence of the eye; that is to say, of a sort of childish per- 
ception ofthese flat stains of color merely aa such, without acon- 
BcionaneBB of what they signify aa a blind man would see them if 
mddenly gifted with sight.' 

Jn norma} circumstanren sight m th« \eadiTift 8k'«eYv>ift o\^tt«^ 
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herflenen ^ 



tioD or observation. The superiority of vision to the other flenen 
is doe to the lact that by means of this avenue ot sense we can 
apprehend things at a distance as well an those that are near, af> 
well as a great many things at the same time— for example, the 
variously colored leaves of an autumn tree, or the pattern of ai 
wall paper or carpet. And again the eye calls forth our admiro-, 
tion on account of the extreme delicacy with which it acta. It can j 
pass from one object to another with a swiftness which none ol^ 
theother end organs of senaecan imitate. It thns gathers ah 
amount of data in a very short time. It places theee data at the 
service of the intellect as quick as the intellect can use them. The 
eye has always been regarded as the noblest of the sense-organs. 

As all know, we arc exceedingly dependent upon the acquired 
perceptions of sight. Of these acquired perceptions there are sev- 
eral classes. In the first place we judge of distance by«ize. Again, 
if we know the real size of an object we estimiit* its distnnee bj 
its apparent magnitude. If we actually know the flying bird tO' 
be an esigle, and yet find that it appears exceedingly small we 
sure that it is a greet distance from us. If we are on the roof of 
a building and know that the persons walking on the streets be- 
low are full-grown men. which, however, look to us from 
vation like pygmies, we judge, and judge rightly, that weareqnite 
a considerable distance from the ground. Likewise we jndge of 
magnitude by the assumed distance. If we have a correct idea of 
the distance we perceive them full size. If, however, we are de- 
ceived as to the distance we always make serious errors with rel-i 
erence to the actual size of the object. A fly skipping across tha^ 
window-pane may for a moment be regarded as a. large bird at a 
great distance. If, however, the magnitude be unknown we judge 
of distance by means of the clearness of the color, the sharpneHB 
of the outline, and the intensity of the impression which the ob- 
ject makes upon us. The traveler from the Atlantic Coast States 
T the smoky Eastern city, who travels across The Plains judges 

e mountains of Colorado to be tar nearer than they actually are. 

e hear of many laughable experiences of tourists who have at-' 
pted to wRik to a given unonntBiQ^^oTebTeBW&ftt.ftOT^M 
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it to be but a short tlistaDce, biil diBcoveriDg that it is actually 
eereral railee away. Such an illUBion is due to the fact that the 
atmosphere is much more transparent than that to which the 
traveler iBaccHstomed. Furtherru ore, intermediate objecteaffect 
our Judgments of distance and therefore our judfrments of ai»>. 
This account* lor the fact that the sun and moon appear larger 
at the horizon than at the zenith. The intensity of the impres- 
sion also plays an importantpartin these judgments of distance. 
If a light makes but a faint impression on us we judge it to be at 
a considerable distance. When the locomotive engineer, as he 
speeds his train through the darkness, perceives the lights of the 
distant station which are therefore at about the same distance 
from him. he knows which are the red and which are the white 
lights, though they evoke no color sensations. This is because 
the red light always gives rise to a more intense sensation than 
a white light at the same distaiuce. 

The blind man can have no notion of what we mean when we 
speak of objects appearing smaller as they move away, because 
he is compeilwl to always think of them as of their constant tac- 
tile size just as he recognizes them by their "tactile names" after 
he has been made to see. 



LESSON xn. 

REN8ATI0N {niNTINrED). 
RBARIM;. 

The human ear consists of three portions— lAeei8crna/ ear or 
eoaeba; tin- middle ear or tynipanani ; and the intemaJ ear or 
labyrinth. (For a ilescription of the structure (jf the ear the 
reader is referred to any good book on anatomy. Space will not 
pprmit a detailed description lifce.)" 

The internal ear is really tlie organ of hearing and consist« of a 
complicated and tortuous bony tubenrchamlwrreBeniblingsome- 
nhat the interior of asnnil shell. The function of the external ear 
(theexpausionseen on the exterior of the head, called the concha."^ 
is to receive, convey and modify the vibratory action of the air 
until the tympanum ia reached. The tympanum, or "drum ot 
the ear.'' conBists ot a parchment -11 Ice substance which is con- 
nected with II chain of hones that play upon a membrnnous 
chamber inclosing a liquid substance. 

Bodies vary in the ability to smit or convey sound. Thia is 
the same as aa.ring that their sUBceptibility to vibration is differ- 
ent. A stick of timber or bar of iron will convey to the ear in 
contact with it the sound madi; by a scratch ot a pin, for hun- 
dreds of feet. Likewise the rndely constructed toy t«>lephone of 
childhood days will convey a whisper for a long distance, though 
itconaists of nothing but two pasteboard t'oUar boxes connected 
hja piece of twine from 1,500 tx) 3,000 feet in length. 

Waves that are non-periodic produce what is called a "noise;" 
when these anme auditory waves are periodic they constitute a 
"tone" or "note." What are ordinarily called noises are really 
mpanied by musical notes. The slamming door is accompa- 
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nied by Bome mnRic. Likewise all tonpfi are Hcootnpanied bv 
iioifli?fl. For example, the scraping of the violin. Noises mnv be 
compnunded out of masical notps. Thus, when you strike a sin- 
gle key on the piano you have a musical tone. Strike all Ihe 
keys at the same time and you hav«, instead of several musical 
not«», a most outrageous non-musiral noise. 

The various efforts made by scientists to determine the lower 
limit of sound (or the human ear, have resultpd in disagreement. 
The difficulty, of course, lies in the fact that the absolute stillness 
essential to the perfect working of the experiment can never lie 
secured. The liest record of which we know up to date gives the 
reeult of researches made by SchafhantI who Hsed the lower limit 
of sound as that made by a cork ball weighing one milligram 
(.0154 grains), falling from a height of one millimeter (.03937 
inch). The aeuteness of hearing ia frequently increased by dis- 
' Exalted hearing," by which is meant an unduly keen per- 
of sounds, is common to many diHturbances of the nervous 
system, both functional and organic. As n mie, the intoxi. 
cated person has the experience of •■exalt*d hearing." i. *•„ his 
sense of hearing is more acute than when he is In a nor- 
mal or "sober" condition. The test usually employed by 
railroad corporations to discover the aeuteness of the sense of 
hearing in their employes serves very well as a laboratory test, 
though erudeit may seem, for the purpose of determining the mini- 
mal sounds that ran be heard. The experiment should take place 
in a lai^ carijeted room, as free as possible from noise. Let the 
subject be seated with his side toward the experimenter. He 
should lie blindfolded and have the ear opposite to the one being 
tested plugged with cotton. The experimenter then emleavors 
to find what is the greatest distance nt which the enbject can 
hear the tick of a watch which is held at the level of the ear. The 
distance at winch the sound of the watch-tick cun he heard may 
be found to vary from three to seven yards. 

Attention has already been called to the fact that by bringing 
the finger in contact with a cogwheel revolving a,\,o.^-seu'cWfe,*:it 
aluning^ turk. we may have a6ma,uy a8\,000 BBivaQ.XAO'6a\t».^*>''i^'^ 
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of Hdiiiiii that arc alike in (jnalify but iliffereDt in iuteneitj, and! 
then rpqnpiBted him 1o doterniinf hii aoouBtic stimulus that would 
give rittfl to a sensation tlint fould be daesifled as lying directly 
hetwwn the first two. Experimenting in tbis way Merkel and 
othorB have found that the just perceivable increment of loudness J 
pennired an increase of three-tenths ot the original stimulus t 
twi*n 2" and 5,0(K) of his arbitrary scale. 

The diBcrirainative ability of the ear both for differences i 
pilch and for differences in intensity is largely influenced by rep-'l 
etition and by amount of time that elapses between the twol 
stimuli producing tlie sensationt) that are to be compared, Twol 
tones no closely relateil as to be just distinguishable when heardfl 
in imiiifdiate surcession appcnr to consciousness as one and tlw 
same when th" interval is over one-halt of a minute. 

UV are quite likely t-o be mistaken with reference to our jud^ 
ments iif the /iiivitiaii from w-biih sound comes and the locatioul 
of Its souro'. When the head is hehl at rest and a sound stimu- 
lus occurs, we rrei]uently make mistakes by saying the 8oun<l 
came from before when it really came from behind: tbatitcatne 
from above when it really came from lielow, Sound coming truni J 
the right and left is also esreedingly difflcult to distinguish whml 
thn bead is k«pt motionless. Ot course we are guided by experi-1 
ence. Weaker sensatiiiue of sound are loi-abzed at a i>oint rc^ 
mDt«* frnm us, while the stronger sensations are regarded as 
coming from a itoint -quite near. Seat a ]>erBun and blindfold 
him. Snap a telegraph sounder at different localities about two J 
feet from hb bead and requin- him to designate tbe point from 
which the stmnd came. Vou will find that the above statementfl 
with refcrene* to errors in judging tbe distinction of sound, i 
mnn- than vprlHed by such an eM)ierinietit. 

Continuous sounds are more difficult to locnliie than short 
sharp, nipid soiimls. lua room hen ted by steam, blimllold a 
•onatandingitmr tbe center, turn him round and round until h 
llMmall niition of th<- points nf lhccom{iass. Open the stopco< 
f tbe steam radiator and h# will misjudge its localior 
9rj timr: Thr slig-hl »oiind maiW by tb« breathing of a sleept 
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3Tn1Iie next rooinniuy bi' inferpretttd to bethowailol fl liounil 
lin the distant woods. The writer niiiemberB when a boy of being 
El»rrib!y frightened by "ghosts." A noise wan heard presumably 
dirertlj overhead in n vacant attie. Tlie ghost etoriea and 
pale face of the servnnt influenced the cliildish judgment. On thi- 
morrow it was discoverei] that the aforesaid ghost was nothinjr 
r more than the noise made by the scraping of a limb of an apple- 
e against the side of the house as the wind bli'w. The sound 
(ally came from a point at least forty feet removed from the 
supposed origin, and from a point almost directly opposite. 
Did you ever wait for a train at the noisy depot, with the 
CDgiues passing liaik and forth? Have you not at such times 

Iat the sound of an approaching engine hurriedly snatched your 
traveling bag with a view to getting a good seat, rushed to 
the platform and (ound. instead of your train, one going in the 
Oppoaitp fJirection? If you ever have sn opportunity, stand for a 
minute on State street in Chicago and seek to judge from wbidi 
direction comes thesoumi of the gong of thecable car. Just a 
moment ago while writing the above 1 was thoroughly deceived 
by the slight hissing, whistling sound of a disorganined gas jet 
turned up to its full lighting power. This little annoying sound 

I until just this instant I thought to be the whistle of aiocomotlve 
three-quarters of a mile away, instead of coming from any part of 
Iny "den." 
Seasickness begins with the ear. In the internal ear or laby- 
rinth are three little tu ties which are placed at right angles to each 
Other, just like the three sides at the comer of a book or eubical 
"bos. They are bent circular and filled with a fluid. They are 
more frequently known as the semicirculur canals, Vou can see 
if one's head is moved at all the finid in some one of Ibetie three 
tubes is set in motion. Jutting out from the inner surface of 
each of these canals are hairs or ciliary processes which connect 
with nerve cells that are in touch with the auditory nerves, and 
by this means connectei] with the auditory center on the brain- 
TBUrface itself. As the peculiar nerve current r.uised by the motvavi 
the head i« transmitt^'d to the brain it, r\, oQB^\n.\.WQ.\\»\wB- 
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ney, runs near tlie "center "where the nerve controlling theat*! 
achliat«it« origin. When the moving and jerking of the head ii 
too prolonged or too violent the etimulus ia so great that the 
center for the nerves of the Btoratwjh is excited, causing the poor 
voyager to give up his dinner, or, to speak in more approved 
vernacular, he ie impelled to " cast his bread upon the waters." 
Deaf mut«B, the semicircular canals of whose earn are aBect«d, 
are never seasick just as they are never dizzy, and for the sai 
reason. 

Hearing possesses the highest significance in the development 
of every human mind. Without the sense of heanng vocal utter- 
ancee would never become language. 

Sounds are also significant as expressing the emotional life of 
man. Even simple and articulate tones can express the deepest 
feeling, though no words are coupled with them. The sigh of 
distress, the peal of laughter, the whine of a beggar are aa clearly 
understood and sometimes more clearly understood without a,nj 
aceompanimentof words. Mendelssohn's" Songs without Words' 
cannot fnil to touch every person who hears them. Humanity ia- 
unanimous in naming one of these musical gems "Consolation. 
The sense of hearing enables a man to communicate with his fel- 
low man. The brotherhood of man is directly dependent upoD 
the sense of hearing. The voice is the interpreter of nearly all 
the emotions. As an intelligent blind man remarked with great 
emphasis, " The human voice is to me the divinest endowment ol 
man." Certain it is that the dignity of hearing is above that of 
any of the other senses. 

A comparatively frequent phenomena is that known ae color 
audition or pseudo-chromesthesia. By these and similar terras 
it is meant to signify that large class of phenomena in which 
colors are called up in tlie mind of the person when certain letters 
or words are spoken or seen in print or writing. These esperiencee 
indicate a peculiar "faculty" by means of which any primary sen- 
sation can evoke, in the ease of some persons, afalse visual sensa- 
tioQ of color constant in the case of the same stimulus with tl 
same person. 
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A conBiderablo minibci- of cases have been investigated by the 
writer, but only one is selected on account of limited space. It ia 
that of a young lady, much above the average in intelligence and 
Lvery accomplished. She is a skillful miiaician, having taught in 
la conservatory of music for some years: very well informed as to 
r Kterature, and is herself a pleasing writer. With Iit these pseudo- 
color itnpreBBions are produced in thi-ee ways: First, and chiefly, 
when ehe sees the graphic forms of words and letters; second 
when she Iwai-s Irttera, wortls and other sounds; and, third, by 
means of assocmtion of ideae. With this person all the letters 
Biare colored and as follows: 



^ =^ opaque white. 
= dark cactoH greon. 
=palpycll(iw, 
^iD = taa color. 

D fcray tmt pale, 
F ;= very dark brown. 
=yeHowiBh UriRlit tan. 
fTI=ped, 
= black 



N = gray. 

:^ black on white ground. 

P = bright yellow. 

Q = XnrleHyellnv 

R = dBrk RTnen. 

S=liKlit firecn. 

T=::rrt;I; lens intP 

F— gray. 

Vi=pearl—H lightly lavender. 



^ (t.uft). 



IP than H o 



\_ J ?=liIock, Kimeti men shadpe into W:= black. 

gTfvn. X^^red; h til I U>8h intense. 

= yellow into green. 



Bt = black. 
l-» = htue. 



Z=brawn tiumctimeB sli'idiiiK i 
an iridcecnt purple. 



fc 



The numerical digits are also colored. Thus 1 is black like i ; 
2 is opaque white, like a; 3 'ia bright green, slightly yellow; 4 is 
Beal brown; 5, black; G, gray; 7, yellow; 8, pink; 9, brown, 
lighter than 4. The colors of numbers are often and even gener- 
ally more intense than those of iett-ers. 

In music written in different keys, (', D, etc., the mueic has a 

nernl background of color which is the Bame as that of the in- 
les lett«r indicating Ihe key. Thus, mupic written in the key of 
Die tail color. All -'sbiirp" keys are brighter and ■■ flats " are 
less brilliant. 

Words pronounced alike but spelled difieiewft^ Va,Ne rt\^even.x 
colors. Words gpiiflr^^l^^^jj^ jtjj i ^j^t^^ M i>t 



PMscimiAL Loaeaa a rsrcsoLOGT. 



kav»d 



-^.g^a 



combinationB i 

=tan; /wd=greeo- 

I an iniimate relatjoa 

lrtt*r» o( one color 



between form sad color. !■ 

we find that H, K. T.aad X a» nd; B. R. S. and 6 are greenj 
C, G, P. Q. T and 7 arvjcBow; Z.F.4aDd 9 are brown; 
Y, A and E arv gra*^- 

Fsrtfaermotv, ihe Bcstesac €l tWaar ia able to g^ire na, 
meaaa of taint and di fcato ftmrn n aHaatioaa, a pretty got 
pjctanwottbeoataidgwarid iinapMtiTf oloiareyga. Sappose;* 
doee joar ejas wkn %iiK|y aealad; kaTe aoae one bring a large 
ot^ect Bke a book or block a( wood acar to joar i&ee in a per- 
fectly noiseleaa BaBser: 5tM at ctekwcwieaware olitapreat>Dce' 
and then at its dvpartwre. Uo«t |»»jauai, wben blindfolded, 
feadOjrtell by tbe " fc«l " in ibeaar aad tM* wbt^tber the objt 
{daoed war to tbe face ia tbidc or tUa. aoBd or open, etc Tbi 
any one raa imtjagmh be twe en a aofid board, a perioral 
board, a piece of wtte ga«» aad aa caipty frame, respeethely. 
Mr. Dresalar has nade aoaie iat e wal a ag ianstigalJonB iol 
this subject.* Aa eppeiattB ba nsed a Hgbt fiaaiework of 
fonr feet long and one tool wide, and divided into foar 
eacb ooe foot eqnarr. Tbe 8r«t one of tbeaeepaceewaa Mt 
tbe second lattices) with Etripe ihrec^oarteraaf aQiDdiwjde,aDd 
wtth spaeee nf one-half of an inch between tbetn ; tbe first ^»ca 
waa doeed solidly with a panel o( wood, whQe tbe fourtb was 
flUed with n wire screen. Tbe frame was then an^wnded I 
bi^ ceiliDg by foar atrings Eaateoed in pairs (so that ik 
swii^ lengthwise ensHy and wHbont swernag) and nw 
■a; low enoogb to be oppo6tt«> the fare of tbe sobiert. J 
I waa fastened to tbe et>ds of the frame, ami paased 
raH^B inaert«d in staodarda eet about ten («et from 
the Emme. The two end,* of tbe strings were then tied 
to foraiHb the operator an easy and ii(H»«less method 
be framf eo aa to bring tbe diBerent spaces opposite 
ce of tbe sobject. 

# JfavMJ t/ rtfekatagw. Vol. V, !£».>. 
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The methoH of esperimentHtion was as follone; The Bubject 
with closed eyes wan blindfolded in such a ivay that little or none 
of the face but the eyes was covered; he was seated i'ointortaV)]y 
with his face at a distance of two or three inches from the piith 
of the frame, and Bisked to judge between two spaces irregularly 
[ireaented. He was required to indtcat« his judgmeDt hy a pre- 
arranged eyst^'m of signs in order to prevent any reverbera- 
tion of the voice which might vitiate tlie results. The first set of 
jndgments were thus taken, and were for the purpose of finding 
the degree of power to distinguish between the three following 
pairs: Open — lattice; lattice— solid; solid — wire. The accom- 
panying table shows the discriminative ability thus discovered 
for three different subjects ; 



Suwioi. 


OriH Alto L*TT1CK. 


Latticr t 


KB SOLIll. 


Bo 


... 


D wan. 




R. W. 




R. W. 


R. W. 


R. 


w. 


K. w. 


J 


A. B. . . 


B5 16 


69 26 


68 2 


m 


46 





46 2 


O 


C 


72 4< 


74 46 


38 IS 


38 14 


21 


4 


14 9 


¥ 


B. D. . . 


53 24 


68 17 


S9 ] 
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Ejplnnalian nf Tnblf.-Tbe tgaiea lu the eoluintis in&rked R indlcnte the Dum- 
ber Of corroet jud([nieDta, thoie in cOlumnB niBrkcil H' Incorrect. ror«i«niplo, 
irhen J. A. B. Jodged bclweea the open nnd Intllce apftcea, he made U rlgbt tnd IS 
wrong JudKiiieu Is !□ M) presentalloDa ol l&e open, ind W right i.DdlS wrong In M 
prMenMtlani of IbelBIIIce: while judging between lattice Knd eollit, he madeW 
Tight and It wrong ludgnieal^ [n A) presentnllong of the Intllce. and M right and no 
wrong JiidgrncutA whrn the solid wna prcRentcd, and ko on lor all the others. 

Of course in the ordinary routine of daily life the normal per- 
son makes no use of the feeling of " shut-in-ness " he esperiences 
when a more or less solid object is held near the face. The blind, 
however, are very dependent upon this peculiar class of sensa- 
tions. No man enjoys traveling more than the blind man. He 
n tell whother his train is wending its way thTO\i^\i ^\SJii ,■«».- 
R.cDDjjtiy or aver tie ijroai p^aina. TV \Ato& wwa. \» 
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aware of the extt^nt of hie horizon. In an ini^r^wting book, 
" Blindness and t lie ISliiid,'' itiiautborgiveBiiniDteretttiDgaccoiiQt 
of liow tile blind receive their perceptive ima^s : "Whether within 
n house or in the open air, whether walking oratandin^ ctill.IcaiiB 
tell, although quite blind, when I am opposite an obJM^t, and cai^ 
perceive whether it tie tall or short, slender or bulk.v. I can a 
detect whether it be a solitiirj object or a continuous fence 
whether it be a ilose fence or composed of open rails; and ofted 
whether it be a wooden fence, a brick or stonewall, or a quicksc 
hudge. I cannot uaualty perceive objects if much lower than ray" 
shoulder, but sometimes very low objects can be detected. This 
may depend on the natui-e of the objects, or on nome abnormal 
Htat« of the atmosphere. TUecurrentsof aircan hnvi' nothing to 
do with this power, aa the state of the wind does not directly af- 
fect it; the sense ot hearing has nothing to do with it, oe whea 
snow lies thickly on thegroundolijecteare more distinct, although* 
the footfall cannot be heard. I seem to perceive objectB tbrougld^ 
the skin of my face, and to have tlie impressions immediateljq 
transmitted to the brain. 

"The only part of my body possessing this power is my faceJ 
this I have ascertained by suitable experiments. Stopping m^ 
eai-fl does not interfere with it, but covering my face with a tliic 
veil destroys it altogether. None of the five senses have anj-J 
thing to do with theexistence of this power, and the circura stance 
above named iuducemeto call thiaunrecognized sense by thenamd 
ol 'facial perception.' When passing along a street I can ilistia 
guish shops from private houses, and even point out tliedoora 
and windows, etc., and this whether the doors be shut or openJ 
When a window consists entirely of one entire sheet of glass itii 
more difficult to discover than one composed of a number o 
sll panes. From this it would ap[iear that glass is a bad coit 
lor of sensation, or at any rate, of the sensation speciallj 
P^ect«d with this sense. When objects below the face an 
»d, the sensation seems to come in an oblique line from 
ct to the upppr part ot the face. While walkingwith a 
i Foiest Lane, Stratlotd, A Ba\&, 'pomXATis, ^^^ » V«wa 



SE.\SA TION. 149 

which separated the road from a field, ' Those rails are uot quite 
BO high as my shouUler.' Ht? looked at them and said they were 
higher. We, however, meiisureO and found them about three 
inches lower than my shoulder. At the time of making this ob- 
§ervntion I was about tour feet from the rails. Certainly in this 
instuni^e facial perception was more accurate than sight. When 
the lower part of a fence is brickwork and the upper part rails, 
the fact can be detected, and the line whire the two meet easily 
perceived. Irregularities in heigtit, and projections and indenta- 
tions in walls can also be discovered.'' 




LKSSOX xin. 

DEVELOPMKNT OF THE SENSES. 

Wb now propose to speak of the eart_v development of the 
child's intellect. Since nil knowledge b^ns with sensation, this 
etatetnent means no more and no lees than to eay that in this 
chapter our endeavor will be to trace the processes of growth 
with respect to the *'eo.«e perceptions of the infant's earliest life. 
The question we are reallj occupied with is : By whiit proceea of 
unfolding, in what order, from what germ beginnings, through 
what steps or stages, does the chilil mind develop and mature its 
powers of sense perception ? 

The difficulty one meets in endeavoring to answer such a ques- 
tion is almost insuperable, since it is impossible by memory to 
bring back a single vestige of the experiences of the earliest days 
of our infant life. As far as memory is concerned, the first days 
of our childhood are shrouded over with a cloud of impenetrable 
obscurity. Not a single one of the "first" sensations can be 
called up in memory. No individual can ever possess memory 
power so potent as to be rewarded with success in its endeavors 
to call up to the mind the first experience had with the eyes, ears, 
fingers, etc. Ask yourself the question : What was the tirstobject 
I ever saw? What was the first sound 1 ever heard? What was 
the first thing I ever touched ? What was ray first sensation of 
temperature, taste, smell, motion and the like? To even propose 
such questions seems the height of folly. A little snatth of poetry 
from Dr. Holland's •■ Bitter Sweet " does not come umiss when we 
think of the immense difficulty thnt confronts every investigator 
in the realm of Child Psychology: 

Who cau tell what a baby thinks? 
Who can follow the goseamer links',' 
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By which the maonikia feels his way ^H 

Out from t.lie shore of the in^ut unknown, ^^M 

Blind and wiiiling nuii alone, ^^M 

Into the lieht ol duy? ^^^^^| 

Wliat doex he think of hie mother's eytmf ^^^^^^^M 

What does be think of hin mother's b&ir? ^^^^^^H 

Wlint of the cradle-roof, that flies ^^^^^^H 

Forward and backward through the air? ^^^^^H 

I What does he think when her quick embrace ^^^^^H 

P['ea«et< hie hand and buries his face ^^H 

Deep where the heart throbs sink and swell ^^| 

I With a, tenderness she can never tell, ^^^^^B 

Though she murmur thi* words ^^^^^^H 

the ^^^^^H 

Words she bus learned to murmur well? '^^^^^^H 

But we can toll what our infant lito niuathave been by per- ^H 

forming uertnin esperiment^ and making certain observiitions ^M 

upOQ ctiitdren from the very first hour of their esistence. How it ^M 

must have seemed to an as children we cannot possibly tetl. ^M 

Upon the investigatioos of CJiild Psychology thf introspective ^M 

methods shed no direct light. Observation and experiment are ^M 

the only methods by which we learn ttie content of a child's ^M 

mind at any stage of its development. Stich tests must be eo ^M 

adaptable that they can be applied to any child. Although each ^U 

child hasthesameseuseorgans.and the same fundamental modes ^M 

of sensibility, we fiud that striking diSerences of sense capacity ^U 

are met with in different iudividnals. No two children are ex- ^M 

actly alike in tbeir sense development. It ie impoeeible for them ^| 

to be so. lOach child that enters n school at six years of age it^ ^| 

different from every other child in that school. Hie eye, ear. ^| 

hand, and all of his sense organs have been trained differently. ^| 

The child as he presf^nts himself at the schoolroom door is not ^| 

aroundi-d-out normally developed child. Be may have had hia ^| 

eye developed at the expense of his ear, or hia ear developed at ^H 

the expense of his tactile sense, etc. Now the function of t,hft ^H 

teacher is to develop the mind ol the dnWdnoTmEi&s . Tma ■««»«» ^^| 
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tfaat tlic varioue aTeoues of eensation must be trained equally 
well. By the training or cultivation of the senses is meant the 
even, harmonioun, eteady exercising ot the chilli's sense organs 
so that these organs will become efflcient ami valued instriimentB, 
capable of being nscd in observation mid discovery. 

We all know, i( we have observed children at all, that they 
develop the power of perception by many experimenta and maoy 
mistakes. By the same principle 1 hat the colt is broken into the 
harness or the dog is trained to know his place and function, 
does nature educati- her dearest child— man. If lie obeys her lawB 
his life is one of harmony, freedom, delightful satisfaction and 
joy. If he runs counter to the rongh edges of stern law it wounds 
and pains. 

Dr. Moebius, professor of zoology at the University of Kiel, 
relat-es an interesting experiment performed hy Mr. Antsberg of 
Stralsund. 

"A pike, who swallowed all email Sahes wliirh were put into the 
aquarium, was separated from them by a pane of glass, so that, 
whenever be tried to pounce on them, he struck his gills against 
the glass, and sometimes, so violently, that he remained lying on 
his back as if dead. Hj recovered, however, and rcpeati-d his on- 
slaughts till they became rarer and rarer, and at last, alter threes 
months, censed altogether. After having been in solitiiry con- 
finement for six months, the pane of glass was removed from the 
aquarium so that the pike could again roam about freely among 
the other fishes. He at once swam toward them, but he never 
touched any one of them but alwaVM halted at a respectful dis- 
tance of about an inch, and n-as satisli' d to share with the rest 
the meat that was thrown into tlie aquarium. He had therefore 
been trained so as not to attack the other fishes which he knew 
OS inhabitants of the same tuDk. Ai^ Fioon, however, as a strange 
fish was thrown into the aquarium, the pike in nowise respected 
him but swallowed him at once." In something of the same way 
flB the pike learned his lesson by striking liis gills against the 
glass, the child learns that th« fire burns, the knife cuts, the nee- 
die pricks, anil the like. 
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I^eaving These more general observations wecoine to the direct 
andBpecific iitiestion— Wliat in the primary condition in which 
the mind tif the infant exists before the first beginnings of con- 
ecionsactivitv? Wecun beet answer b.v saying that it is very 
closely allied to the etiile lA unbroken sk-ep nndisturbed by 
dreaine. Or it niny be likened to a " ilead faint " in which little 
shlmmerings of sensation are experienced in such an indeBnite 
and vague way that they never enter into clear ihTception. The 
sonl or mind of the infant never has sensations in the fullest 
Benee until there is a keen, clear-cut, positive experience of pain 
or pleasure. 

The seusatioQS that ai-e first experienced by the child are the 
muscular and organic seiisuttons mentioned in a previous chap- 
ter. While it might be thought that hearing would be one of the 
earliest senses to develop, such is not the case. Usually several 
daye elapse beton- the child can be said to actually hear. Pro- 
fpBBor Ladd puts the case clearly when he says; "All newly born 
children are deaf: the temporary deafness is caused by lack of air 
in the tympanum previous to respiration. Great individual differ- 
ences exist as respects the age at which children give unmistak- 
able tokens of having sensations of suun<l. It was not until the 
first ball of the fourth rhiy that one investigator was satisfied 
hie child could hear." There are, however, some exceptions to 
this. The writer, in making some experiments on his own little 
girl, found that she manifested nnmistakable and indubitable 
signs of hearing, within two hours uft^r birth. Though hearing 
■H feebly developed at first il remains the longest of any of the 
senses. In falling asleep, hearing is probably the last sense we 
lose. Likewise as death creeps over ua we hear to the very last — 
even after the tactile sense is completely benumbed by death's 
chill hand. As a rule, most persons are more easily awakened 
by appeal to hearing than if the stimulus were that of any of the 
other senses. In states of stupefaction, sleep, drunkenness and 
the like, hearing seems to be the one chief strand that connects 
the mind with the outside world. 

The sense of taste is developed stiU \atett^a.'&\i'ea.^i^. Ks*^ 
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the little balw will t^witllow bitter medicitie as readily as milk. 
Nearly four weeks must elapse before it can possibly distinguish 
the one from the other. The sense ol smell Pomes even later. 
Some recent investigators cltiim thiil smi^l is nctive fi-om the 
first. 

Almost all agree that after the general muscular eenaatioDS, 
together with the organic senBations. those of the skin come next 
in order. Perhaps the first real sensation of pain the infant haa 
is when the air rushes into ita little lungs for the first time and 
bj reflex action it is really compelled to cry and thus announces 
its d4but. 

It is hard to say which is developed first, the hand or the eye. 
Tlie race between the two is "neck anil neck." W« believe the 
evidence of recent investigation is in favor of the eye. The 
infant sees an object, then reaches for it. Cfrtain it is that the 
child is " right-eyed " before it is " right-handed." Touch devel- 
ops more rapidly than vision and its early discriminations are 
more delkatfi. From the very conditions of his pre-natal exist- 
ence we might correctly infer that the sense of contact both 
with reference to temperature and pressure are well developed 
in the infant at birth. It is by means of touch that the child 
learns to distinguish his "nie ' from the "not-me." Bytouch 
he first learns that a portion of the world— his body— is himpelf ■ 
and that another portion of the world of objects is "not-body." 
By what steps or stages in the progressive unfolding of touch 
does the child acquire the ability to distinguish between his 
"me" and the "not-me "—between himet'lf and the world? 

The first step taken, and u most significant and important 
one it is, is that by which the mind of the child comes to know 
familiarly that his own body is bounded by a limiting surface. Al- 
ready certain muscular and tactile sensations liave been clearly 
perceived. The material objects of the outside world which affect 
'ihe child'a aensonum come in coutiict with his bodily surface. 

we sensations of contact are crudely and vaguely locaUzed in 
(kin. By coming in touch with these outside objects the 
hums tij know that his liody liaK a\m\t. 01 Woa Limit ii 
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ts being made constantly aware. Hie little eenee world ia for the 
time being buutiiled by tiiR skiD. 

A second st«p takes place when be observes that tbere is a 
dJfiereDce between toucbiug a part of hia own body and some 
other object. When Lie little baby finger rests on the table or on 
the window-pane, or on the tittle piece of Hamburg edging with 
which hia "swaddling clothes" are trimmed, he observes that 
the experience is diSerent from thnt which he has when with his 
finger he picks his toes or touches his dimpled knee. In the lat- 
ter eaae the surface that is touched also gives the sensstion of 
being touched; in the case of the other olijects there is no such 
sensation. He at once distinguishes between those objectswhich 
give a fieneatiuu of being touched and those whichdonot. This ie 
the distinguishing niaik betweeu objects that are "body" and 
those that are " not-body." 

Vision evidently begins at that very early period when the 
child notices and is attracted by the bright and steady light. 
The infant's eye ie fixed on such an object and follows it for a 
few degrees from side to side in space. At first thi: child can 
only move his eyes laterally—/, c, from right to left, or from 
left to right. If the object is moved up and down his eye cannot 
followit at ftrHt,asthe muscles which control the vertical motions 
of the eye are slow in receiving their training. 

Statietics seem to show thnt very few children manifest a pref- 
erence lor a particular color before they are fifty days old. (See 
Preyer.) My own experiments have not been very extensive so far 
a« the number of subjects is concerned, but they have been very 
thorough on the oue little creature that has kindly lent herself for 
the purposes of science— my own little daughter. When ehe was 
but ten days old I began to esperiment upon her with reference 
to her choice of colore. The experiment was very simple. Four 
diminutive incandescent lights of about one-half candle power 
each were used. The globes of these lamps were gaily colored, 
being a bright red, electric blue, Lright green and brilliant yel- 
low respectively. All four of these little lampa w«\ft ■^\fvw& 
directilj in ^at of her, and t^eu each om ^ \Jagtn 'waft ^ 



15« PRACTICAL LESSOXS l.\ PSYCHOLOfiY. 

moved in turn. The order in wbirh tlipy were removed from 
her field of viBion wna voried in eath of tliese experiments. This 
iviia done three tiiries eac-h day, for over two wi-eke with no pref- 
erence manifested fur any one of these four colors. All pleased 
her rliitd eye equally. On the 27th day, however, a distinct 
choice of color was manifested. The tour lights were placed be- 
fore her as usual. She looked nt them all intently. After one 
minut« elapsed the blue one was removed— her eye followed it a 
short distance and then became fixed on the three remaining 
ones. The blue lamp was returned to its place and the red one 
removed ; she followed Ibis one also for but a short distance and 
then allowed her eyes to again become fastened on the accus- 
tomed place. The red lamp was returned to its socket, and the 
yellow one removed. Her eye followed this closely, and when it 
passed out from ber field ot vision she made it very evident that 
Khe was displeased, as she knitted her brows, stiffened her back, 
Ihrew back her head as if angry, looked vacantly into space, and 
would not return her e.ies to the place where the other lights re- 
innined burning as brightlj as ever. She evidently wanted the 
yellow light and theyollowlightonly. It waeagainbvougbCwitliio 
lierfli'ldof vision. As quick as her eye caught the briUiant glare a 
marked change came over hei' face and sbe showed unmistakable 
signs of pleasure. The esperiment was repeated twenty-three 
times in ftve days, and each time yellow was the decided preference. 
Kindergarten teachers agree quite generally in saying that the 
majority of children coming under tlieirobaervation prefer yellow 
to any other color. The untutored savage also has a decided 
preference for f liat color— especially the African tribes. There are 
certainly better reasons tor painting a child's toys yellow than 
there are for coloriug them red, at least so far us the pleasure ol 
the child is concerned. 

Children do not at first see objects as we do— one object nearer 
than an other. At first they have no perception of distance and 
solidity. This is directly in line with the experiences of blind per- 
sons on first obtaining the use of their eyes. All objects appear to 
tbeni at Srat as touching their eyes. Like the iuEant they oaa^ 
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Dot, with their eyps, Oietingumh between a flat tlrawing and a 
solid body. 

The extension which is seen by persona who have recovered 
froTD bbnilness ia extension of two dimensinnB, A soHii cube or a 
wolid sphere is taken by them to be simply a plane or a disc. A 
solid cube and a flat projection of the same are both tnken to he 
lat and in every respect alilie. The testimony is unanimous that 
fcbjetts seem very near to the eye. Some of these blind patients 
■ho. by a surgical triumph, have been made to see. in atteraptr 

J to reach objects that are extended to them, grasp behind 
fbem when held near to them, and when more remote can only 
(Dnch them a(t«r repeated trials. Some are afraid to uiove lest 
Biey should in some way strike their body against objects which 

B really quite remote; after using their eyes for some time 
Elhey acquire the ability to discriminate among objects as near 
and far. It is by the use of tomb snd sight together that the 
[HTceptions of distance and solidity aiise. 

That theeye and hand cooperate in infancy is a fact borne out 
ity all obBcrvation and experiment. Observe the raaneuvere of 
^e young child during its first days, and you will be convinced 
ihat the eve and the hand soon learn to work together. As the 

e of the infant at first rests fixedly in its socket, so hie hands 
ftnd arms at first bang uselessly from his shoulders or dangle 
dpteHsIy at his side. There are no purposeful movements exe- 
y the hands or arms just as there are no objects sought 
tut or chosen by the eyu upon which to fix its ■' point of regard." 
EAt first the child cannot grasp or hold an object. Notice him as 
he tries so hard to carry an object to his moutli— how clunisily 
the movements are made and how unsuccesBful are his first at- 
tempts. Ue niiisT learn t-o tiHe his hnnds just as be must lenrn to 
direct the movement of his eyes. AH these uses of the hand as of 
the eye are learned by ronscious attention. The earliest move- 
ments are made aimlessly ; after many unsnccesslut experiments 
and trials, at first more failures than guccesses— he finally attains 
the stage of hand development at which he cau bt Tfeaacro.^ 
ante that the movemeDt he desires so much tQ Ttvtfte 
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cesb fully carried out. When he is dually Buccessful in his attempt, 
how his every look and expreasion manilest thp gratification he 
80 certainly feels. 

It is interesting in this connection to note that the earliest ob- 
jects whit'h attract theeyesot the infant are his hands and fingers. 
The hands are his first playthings. That they should be the first 
to receive his visual notice is but natural. They are always flit- 
ting to and fro, ever before his eyes and constantly passing back 
and forth in his narrovf field nf vision. At first, as you know,th« 
infant is very short-sighted and can observe only the nearest 
objects. It Beems that everything conspires to bring his hand 
under the direct notice of his eye for at least the first one hun- 
dred days of bis life. 

The growth and development of the mind is marked by three 
characteristics: (1) There is a gradual but rapid progression 
from vague unlocftlized impressions todistinct definite knowledge. 
(2) Operations become more perfect and are performed with more 
fncility each time tbey are performed. There is a general truth 
underlying nil development, either mental or physical, that our 
powers are improved and strengthened by exeiviee. (3) There ie 
a progress from the simple to the more complex processes of 
mental activity. The law of all mental growth is that pro^re^ 
is always fh>m the aimple to the complex, from the concrete to 
the abstract. 

Not the least valuable ot the conclusions of modem experi- 
mental and observational psychology is that there is a uniform 
order in which the faculties of the mind unfold or develop. At 
least tour stages are observable. {!) The sensation stage. He- 
fore we can know anything about ouraelves or the outside world 
we must have some one of our sense organs acted upon. Sense 
must supply the raw material which the intellect afterwards 
assimilates and uses. (2) The perception stage. After a num- 
ber of sensations have been experienced they are grouped and 
classified nccordinp as they proceed from the same point in 
and arise contemporaneously in time. The child gets the 
ioaa of roUow. roondnesfi, etc., Btiiii t\ieTL coqv«s to 
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that they proceed from the eanie point in space, and decidea 
that they are the properties or qualities of one single object— the 
orange— whith he now apprehends. (3) Tbeat^ge ofre-preBentA- 
tioD. Under this general term are to be included memory, im- 
agination and fancy, (i) Thf stag^ ofrefiertioti and reaBomng. 
There is no break in this process of development. It is the same 
mind that acts in all these stages and fluds expression in them. 
The distinction just made between the various stages of develop- 
ment must not be interpreted to mean that they are sharply de- 
fined epochs of growth. We simply mean to say that sensation 
must precede perception : perception must precede memory and 
imagination; and these in turn are developed before the mind's 
power to reason and reflect. 

Furthermore, every form ol mental activity, and therefore 
mentaJ growth, includes an act of attention more or less intense. 
Intellectual growth, as we have seen, is directlj' attendant upon 
intellectual activity. It is also <lireet!y related to the develop- 
ment of will power, tor without the development of will there can 
be no prolonged concentrated effort of attention. Thus it is 
seen that the different phases of mental development are in a 
way interdependent. All mental development takes place by the 
cooperation of two sets of agencies. The first may be denomi- 
nated subjective factors, the second objective influences. By the 
subjective factors are meant the fundamental characteristics with 
which each individual mind is endowed at birth; p. g., native 
quickness, keenness, and the like. Also under these subjective fac- 
tors mimt be included the influence of heredity. Just iis the child 
is horn with its father's eyes, and mother's nose or lips, so cer- 
tain intellectual featui-es perdure in the shape of inherited mental 
tendencies. 

Under the objective influences must be included all those 
potencies which can be grouped under the general name of en- 
vironment. Then.sfura/ environment would include the physical 
conditions by which the child is surrounded. Soew/ environment 
is the term by which we designate the group of iQdivid.\j.BJi&"«\\>.N 
which one comes in intimate contact, TAHeTfeiiteft to «wi 
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roitodliiff'r '"*tli jiliyhkal and Bociul, liave a great iJpol to do 
wltli tlio (liffiTviiciti in cnpncity nnd ilisposition whk-h we meet in 
illIfMrftiit finrMonit. It In « fundamental fact that no two individ- 
iinla evxr fompundfT fxiictly the eamp iufluencee. Even twins, 
horn Into ihu mimi- furaily at fho same tim*-. differ in their envir- 
onDiont Irnni the vei-y flrnt, Addod tn thin is the other fact, that 
NwinK !■■ dirrpii'ncni in thdr ori^nal Lapueities.the two will react 
tjillti' ilifTi'n'iitiJy to the Hfin]i> impreflsioDa. A§ life prngressee, each 
now dfty pri'wntit new external infliieneee which serve to dfffer- 
onoo thu two niori! and inon'. The srhool into fchiuh they enter, 
tho different friendshipn. vnriaus commercial interest-s, and the 
llkt*, nil hel|i to widun the gap between the two as far as their 
Intel lev tun I development iH concerned, This in becmioe the mind. 
jUKt like tht< liody, di^veliips U|ioii the food thtit is supplied and 
whirhltiLMtimiluteB. Thus it in that no individual is independent 
of M» Hiirrouiidiiigs. While we cannot claim that cii-cum stances 
make the man, we are warranted in naserting that one's eor- 
rouudiiifCH go a long way in distermining the kind of person he is 
to become. The function of the teacher Is to supply just that 
on V Iron met It which will evoke the nrtivities most ess>^ntial to a 
high fit4indard of mental, moral and physical development. If 
thd child be deflcii'iit with rtwpet t to bis visual powers, the 
tMieher is eiilled upon to stimulate these same powers. If the 
pupil exen'iiHt no imaginiitioii t hix tamlty muat also bo aroused 
Into activity by the tem-her. After the teacher has a ileflnite 
knowledge nn to thepomtrs and cnpnciliesof the pupil, it is his 
ohivt busineas and we might aay, bio only function, to surround 
hfs pupil with th» i>nvirunmo»t thftt will b«et conduce to ideni 
roundwJ-out (K»veIopnnnt . The inn- i^acator ronst ever keep 
before hi* mind's eye the idenl ol a i-omplete, strone and well do- 
T»lope<l intiividual, .\«I lie first re<)nla)te in teaching ia to know 
Ibe child's mind, so the iittimiite end o( educniion is to prepaid 
MmkaTititNiahip— loprv^re bim phyiii.iilly. iDtellecnuUI; 
"^omlly 

A« ttic mind uufolda, one of the chief chBracteristics of ita-' 
eiopn^fot ifitbv iroproTMnent K«4^Kt'Ktli at tiMiadiTidQal'i 
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ise capacity. Of courne, the ohild h;iB tlie §ame kind of eye, 

r, etc., OB is touud id the full grown man, but his i^enaatione 

J more vague, hazy, and less detlDed than tho§e experienced 

a adult life. Tlie growth of Hpnae capacity involves two tliinga : 

jFirat. increased discriminative ability: second, the recognition 

V-ot sensations hy their color, tones or local signs. 

At first the child exercises no diaerlminative ability. His sen- 
sations are all confused with one another. That his discrimina- 
tive ability can be developed to a high degne is shown by the 
Paxceptional delicacy posseesed by those who have occasion to 
employ ii certain senseninch morf th.Tii other people. You have 
observed, no doubt, the fine tactile sensibility of the blind, thi- 
delicate muscular discrimination of a wood carver, the acute audi- 
tory sensitiveness of the skilled musician, and the keen gustatory 
perceptions of the professional ten tastei' in the customs serv- 
ice. The case of Jnlia Braise is pertinOTit in this connection. As 
a pupil ot the school for the blind it was her function to sort the 
clotfaing of the several hundred inmutes ns it came from the 
laundry each week. The stupendous task of properly assorting 
these garments, numbering into liundredf.was doneentireiy upon 
the basis of a discrimination made liy the Hense of smell nlone. 

I As stated above, to train the senses means simply to exercise 
them so as to make them efficient and accurate in observation 
And discovery. The first st«p in this training consists in the 
development of the discrimi native ability ot the various senses. 
By this means, quickness and accur.icy of sensation is assured, 
It must also be remembered that distinct and sliarply defined 
impressions are the first conditions ot clear imagination, good 
meuiorj-jand precise thinking. If a cliilU iilways contusea his 
sense-impressions — his sensations of color. t;iste, touch, form, 
etc.— his mind will always act in a confused manner wliether it 
be in the (unction of memory, imagination or reasiining. How 
magnificently nature has provided (or the little child in urging 
^v him to use his eyes, his ears, his hands and other observing pow- 
^Hers rather than take knowledge second banded from matbA:^,, 
^■imrse nr teacher. 
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tn this Hciise knowledge, the child comes face to face with thaa 
object. It makes an iiiipressiou upoo bim. By this direct face! 
to facecoiitact, the child learna more than canever be "crammed" 
into him, by the intervention ol another mind. We are fre- 1 
quently made decidedly wearj by the phrase " to impart instrua-M 
tion." Someuse it in claiming that the teacher's Inaction is " 
impart instruction," aa if knowledge could be done up in ready! 
made packages and foisted upon the pupilsl And yet there arel 
Still some persons abroad in the land who, posing as teachers, J 
areoctually endeavoring to impart knowledge. What ruination I 
such psBu do- teachers have wrought 1 How many child minds 1 
have been crippled and maimed because ot such folly I The I 
function of the teacher is simply to lead thechild in his observa- J 
tions and experiments. Teachei^ Lender. The true teacherfl 
simply supplies the children with suitable objects for the exerciM 
of their sense organs. Can jou teach the child how to rea80ii74 
No more than you can teach the child how to see. No more 
than you can teach the bird how to fly. You must simply let it 
fly. Let the child lenrn to see as you would let the bird learn to 
fly. Train the senses of the child and the rest of his mental de- J 
velopment will takecareot itself. Thechild that "senses" well 1 
wiU always reason accurately and remember correctly. A little n 
boy was given four wooden bnlle in the kindergarten. When asked 
how many he had, he answered "four.'" But how do youknowyou 
have tour? " Why I see two and 1 see two more and / flunked 
lour." The enccessful teiicber is the sense teacher— I almost said j 
is the aeosible t«acher. Not that this work must needs be disor- 1 
ganized and u nsy stem ii tic. The kindergarten occupations, such ^ 
as paper-folding, modeling in clay, stick laying, the "sense" 
plays, and little science lestione are, if anything, systematic and 
orderly. The ability to educate the senses of the children whom 
be is endeavoring to lead, \a in fact the true mcneure ot the J 
teacher's power and value as a real instructor. "Educate"— -I 
What does the word mean? Look at its etymology—" et/uco"-. I 

>adfrom oroutof. So the trueteacher leads thechild UpwardJ 
■DHrsrd inlte path of development by training the senses— th«l 
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DEVELOl'.MEST OF THE SKNStX. 

irindons of his infant mind— to give a true picture nt the ontsiile 
world is which he liree and moves and has his hein;;. You know 
a good building requires not only good foundationa but good 
materials. Suppose jou hud a foundation of the best Westerly 
granite and erect*d theveim a auperstrurture of thin, warped 
Cottonwood boitrdH — would you havp a good building? Now, 
our knowledge of the outside world is gjiined tlirough tlie senses. 
This is the material from whieh onr world is constructed. If the 
^ense experiences are vague and indefinite, the knowledge based 
thereon will be vague ami hazy. 



LESSON xrv. 

DEVELOPMENT UF THE SESttF-H.—ColltiDUed. 

A HQORT time ago I visited nhat to me is very nearly tin idenl'l 
Kindergarten. 1 merely give you one of its <.'liapter8— 
xmall one— culled From themoraing exercises. It is simply one om 
those little stories with which Kindergart*'n lore nboun<l8. 
I'liildren had juat come from their homes with expectant faces 
wreathed in gladsome smiles. Of com'se.the story loses much by 
being taken out of its local setting, and is reproduced here in merest 
outline. The eager, delighted expressions of the children as the 
story progressed cannot be reproduced. The whole group— 
twenty in all— are seated in a circle, every eye on the teacher who 
sits as one of the number. 

Teacher. "Now, children, how many of you have at hoia 
things you are very careful of and very lond of? What is joow 
Stuart ? " 

Theehildren givein turn various answers, telling of their favor- 
ite playthings and keepsakea. When each has been questioned^ 
the teacher continues : 

Teacbpi: "Where do you keep these favorite things, thes 
treasures of yours, keepsakes, as they are called, so that t 
will not be harmed?" 

Most of the children say in boxes of some sort, kept safe eithec 
hy covers or by lock and key ; some say theirs have no covers a 
any kind, 

Tf-ac ler. " These little boxes of yours are your treasure boxes., i 
When I was a little girl I had a treasure box which my fathei 



Then foJIows a lively descriiition in detail of this treasure bo: 
of hers, special stress being laid upon ttift ^wX, ckw^^A ^ay I 
(1(14) " " ' ' ■ 
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which all tlii^ LuiitfutB were laid in, each thing having a little 
compartment or corner of its own. 

•• Now, I am going to show you some treasure boxes diKerent 
from any of youra or mine, some ot Mother Nature's treaaure 
boxes." 

She then shows them two wild cucumber pods, one of which 
was closed, the other riper and " unlocked" — open at one end. 
Sheculla their attention to the prickly green cover of the box. mid 
shows how tightly and beautifully " locked " it is. Then passing 
them ai'ouad that each child might see and handle the pods for 
themselves, she tells them to notice the soft white lining of the 
"unlocked" box, and to observe carefully the four brown seeds — 
the '■ treJisures "—so neatly and orderly arranged by Mother Na- 
ture, in their little cellis. Then tlie children are asked to guess 
other of Mother Nature's treasure boxes. One child has a peach 
in her lunch basket, and another an apple. These are both ex- 
amined with a view to discover the hidden treasures— the seeds 
they contained. Then the teacher continues: "Now, if you 
should ask the tree or the plant what it loves and cares for 
better than anything else, it would say— if it could talk to yon- 
its Uttle treasure box, because all through the summer, it has 
been taking in the sunshine, and drinking in the water only for 
the sake of this little seed — its baby— to make it strong and 
healthy, lio that it could grow on after the mother plant had 
died. Now, I want each one of you to bring me to-morrow one 
of Mother Nature's treasure boxes." 

So the talk closed for that morning, but was taken up and car- 
ried on successive mornings after that, the teacher calling atten- 
tion to the different kinds of boxes in which the seeds were kept, 
the variety and the form of the seeds themselves, the part played 
by (he wind in scattering them, as, for example, the milkweed, 
the dandelion and the clematis, the bird's share in this work, etc. 
Ever since this story was first told them, and it is now many weeks 
ago, the children have continued to bring to the teacher "treus- 
ur" boxes" of nil sort« and kinds, not even forgetting them, wtuws. 
they were told later the storiee about tW \easeft aiA' 
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collection of those. With the Bpeoimens broupht in, theb 
has made a chart, and the featliery seeds of thistle, clematis, 
milkweed and the like make a, very ornamental border for the 
ivallaof their flchoolroom. 

Now ie thiB not a better method o! procedure for both the 
child's present pleasure and future mental growth, and does it 
not make him a more valuable man or woman, a better citizen, 
than the exercise the writer has seen time and again in one of the 
primary departments of our common schools, viz., where the 
task prescribed for the rliild wiie that the word '■ cat " should be 
written neatly on the slate forty times ? At best, with the latter 
method, the mind will have aljsolutely no power of expanding 
from within; it can be no more than a mere passive recipient, 
able only to discbarge the undigested, nnassimilated mass of 
facts which has once been stuffed into it, paralyzing its very spon- 
taneity in its endeavors to make new discoveries and gain new 
ta«ta; in other words, no real knowledge is gained. That edaca- 
tion 18 beet which seekx, not to impart knowledge, but to develop 
mental force. 

I am reminded in this connetction of an interesting little allu- 
sion made by Thomas Wentworth Higginson in his delightful 
little essay on "ProcesseB." It ie anneconnt of a schoolboy who 
was found in great distress over his lessons. Vfhen asked what 
the peculiar difficulty was, he stated this arduous problem : 

■■ If John has two red apples, and Charlie has two, how man; 
red apples have they both together? " 

"la that hard?" was asked. 

" Very hard," the boy said, sadly. 

"But surely, my boy, you already know that two and two 
make four; there can be no trouble about that 7 " 

"Of course not," was the pathetic response. "Of course I 
know that weW enough. But the process 1 It's the process that 
wears me out." 

And do not the facts which can be observed as we visit the 
majority of the public schools lend force to this piece of infantine 
Boats of tilings that come ao natiwi&W^ to tt« child's 
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mind that tbey might really be taken for granted, are virtually 
tnken from bim and then offered to him again in such a. cut 
and dried formal shape, smothered under technical definitions 
and "processes," that he is almost made unconscious that he 
ever knew them. Nut only is this true of arithmetic, though I 
believe that this is the worst taught of any subject of thecooi- 
mon school curriculum. Is it not true that many children who 
have grown up under educated iofluences write better English — 
uertoinly more idiomatic and often more correct— bt.'fore study- 
ing English grammar than afterwards? They write as they 
speak, by ear, and the complex rules confuse more than they help. 
Of all modem innovations that hove grown up, the most im- 
portant lathe systematic culture of the powers of observation. 
As Herbert Spenuer so tersely puts it: "After long ages ol blind- 
ness men are at last seeing that the epontaneous activity of the 
observing faculties in children has a meaning and a use." To 
this awakening is attributed the well -conceived but ill-conducted 
system of object lessons. It can be said without fear of Buccess- 
ful contradiction that if the education of the senses be neglected, 
all subsequent education will partake of a vagueness, haziness, 
drowsiness or inefficiency which will never admit of cure. The 
systematic development of the senses makes a place tor— yes, 
makes absolutely essential — the object lesson. By this is meant 
the simple presentation to the pn pil's senses of some natural ob- 
ject, p. g., a piece of coal, an ear of corn, a hickory nut, some 
animal or plant, etc. In carrying out the object lesson appeal 
should be made to more than one sense. You are not "cultivitt- 
ing the observing powers" when you appeal to the eye alone. 
YoQ must appeal to as many of the senses as possible, for each 
sense gives to tbe mind a different picture ol the outside world. 
For esample, the cavity left by an extracteii tooth feels larger 
when the tongue touches it than when seen with the eye. Not 
long ago the writer observed some children cracking hickory nuts 
on the curbstone. He happened to have in his pocket some 
ickory nuts which were quite a good deallaTgcTtjW'BN^io^a^K*- 
mmJ by the children. Each child was told to (io^\fl» "s^** 
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one of the large nuts was )tliuc(l iu liis haml. Not one of the five 
chilrlren cnuli) t^-II tlint it wae a uut by the senctf of touch aione. 
All had to dept'lid upim vision, though the^ hud nil been observ- 
iug hickory nuts with their touch aenae. These children were 
deficient in their powers of tiirtile observation. To induce in the 
child a well rounileil-out development, it i» necesunry to train all 
the senses; the ear should not be trained at tlieex|)ense of the 
eye, or the eye at the expense of the hand, eli*., else the child be- 
comes one-aided in his developnient. The value of the object lea- 
BOD depends for its efficiency as a mind developer upon theestpnt 
to which all the observing powers of the class are put to use and 
called into exercise. Above all things the t4?acber should never 
tell the pupils about the objei-i, but should ever stimulate them 
to observe— see, touch, taste, hear, smell, etc., for themselves. 
A daily walk with a good observer will do more to develop the 
faculties than the most elaborate of school exercises where learn- 
ing is by rule Exhaustive, painstakiug, thorough observation 
is an element in all true profeeHional success, he the person a phy- 
sician, engineer, teacher or preacher; be he lawyer, merchant or 
railroad conductor. 

A wholesome change that has attended tlie introduction of ob- 
servational studies in our schools is the growing desire to make 
the acqiiidtioii of knowledge a pleasant rather than a painful ex- 
ercise. The eHort to make all eilucation interesting la indeed a 
child of the present. As long as the acquisition of knowledge is 
made to be hubitunlly distasteful, as long as it is a " grind "— 
to use the vernacularof the collie campus— BO long will there be 
a prevailing tendency to discontinue it when free from the co- 
ercive restraint of parents and teachers. 

No man has investigated the subject of educational method 

wiih »uch keen insight, with such excellent tact, and with snch a 

lar-aeeiug, judicial mind as has Mr. Herbert Spencer. His book 

nn "Education'' testifies to his right to be called the father nf 

dern educational reform. We cannot forbear making a rather 

rtby quotation ti-um liim ut rhispoinl. It should beinefiace- 

^^^^ffxotyped on the br^a oi evety v^teu.^ &&>! t«uGher; ■ 
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"8eetbB wnv in nliicli, bj this method, the intelligent mother 
condiictB her leBtJona Btep by step : slie Camilinrizes tier little boy 
with the nnmea of the eimpler nttribut«B, hardness, softness, 
color, tast*, size, etc.. in doing -which she finds him eagerly help 
by bringing this to show her that it is red, iind the other to 
make her feel thnt it is hard, as fast as she gives him words lor 
tbeee properties. Each additional pioperty as she dran-g his at- 
tention to it in some fresh thing whifh he brings to her, she takes 
tare to mention in connection -with those he already knows, bo 
that by the natural tendency to iaiitate he may get into the 
hobit of repeating them one att*r the other. Gradually as there 
ocTur cases in which he omits to name one or more of the proper- 
ties he has become acquninted with. she introduces the practice ol 
tisking him whether there is not something mure that he can tell 
her about the thing he hns got. Probably he does not under- 
stand. After letting him puzzle awhile she tells him, perhaps 
laughing at him a little for his failui-e. A few recurrences of this 
and he penvlves what is to be done. When ne:(t she says she 
knows something more about ttieobjeit than he has told her. his 
pride is roused; be loolvs at it intently; he thinks overall that 
he has heard ; and the problem being easy presently finds it out. 
He is full of glee at his success, and she sympathizes with him. 
In common with every ohOd he delights in the discovery of his 
powers. He wishes for more victories, and goes in quest of more 
things about which to tell her. As his faculties unfold, she adds 
quality after quality to his list, progressing from hardness and 
softness to roughness and smoothness, from color to polish, from 
himple bodies to composite ones — thus constantly complicating 
the problem as he gains competence: constantly taxing his at- 
tention and memory to a greater extent; constantly maintaining 
his interest by supplying him with new impressions such as his 
mind can assimilate, and constantly gratifying him by conquests 
TBUch small difficulties as he can master. In doing this she 
is manifestly but following out that spontaneous process that 
WHS going on during a still earlier period, simply aiding fteK-«^«i- 
luti on i and in aiding it in the mode Buggeft\ftA ti^ \}b.«\iq"s"^ 
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stinetive behavior to her. Manifestly, too, the course she is 
purBuing is the ono best calculated to establish a habit of ex- 
haustive observation, wliich is the professed aim of these lessons. 
To te// a child this and sftoiv it the other is not to teach it how to 
observe, but to make it a mere recipient of another's observa- 
tions ; a proceeding which weaitens rather than etrengthene its 
powers of selt-inBtriiction, which deprives it of the pleasures re- 
sulting from auccessful activity, which presents this all-attract- 
ive knowledge under the aspect of formal tuition, and which 
thus geoerntes that indiffereDce and even disgust with which 
these object lessons are not infrequently regiirded." 

The object lesson, to serve its true function, should be carried 
on in quite a different manner from that cuatomnrily made use 
of. The real value of the object lesson depends entirely on the 
extent to wbicb the observing powers ofthepapils have been e/u- 
ployed. The teacher must never tell what the object is or of 
what it consists, but simply stimulate the child to observe for 
himself. Now in the first place the attention of the child should 
be directed to the object itBelf vith its manifold qualities, and 
not to the general truth whicli the object lesson is int«nded to 
illustrate. Remember always that the true order of mental pro- 
cedure is e\'er from tJie concret".' to the abstract. The mind must 
be introduced to principles only through numerous examples. 
Education can only proceed naturally, therefore most success- 
fully, when this law is followed. As teachers, then, in using the 
object lesson, setk first of all an interesting oliject with many 
qualities which are reasonably apparent rather than deeply 
hidden. Then when this is done, seek to interest the child in the 
object and the object only. Do this by having its qualities 
named one at a time, Also it i.n important to use an object in its 
natural setting so far as possible. Don't use a picture of a cat 
whenyoucanget alivecat.any more than you would attempt 
to ti^ach the application of the table of weight* and measures in 
your arithmetic class without using nn actual pair of scales such 
'■ the grocer or butcher employs. The true teacher will teach liy 
'Vtotbe concrete and tbe concrete eiHoTift&a^&t a&'^mrae- 
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ble. In " Dry Measure " be will use the actual measures which 
are employed m daily busiaess traasactioas. In teaching 
"Liquid Measure" he ivill"beg, borrow or steal" the concrete 
measnring tins such as bis milkman uses, and so on. In every 
posBible manner be will make use of the object lesson in teaching. 
Who ever heard of a Buccessfiil teacher of the interesting eubject 
of physics who depended on the text-book alone. It has been 
attempted by many who aspire to be teachers, but a kind Provi- 
dence and American practical common sense is rapidly deci- 
mating the number of this ilk. lean remember when a boy of 
such a would-be teacher. Our class work in physics consisted 
chiefly in questions and answers on the text^-n t«dious, dry 
book called by the very comprehensive and indefinite name of 
"Natural Philosophy." The usual order ot questions was some- 
thing as follows: 

Teacher. Where does the lesson begin, Nellie? 

Ans, On page 07, near the middle. 

Teacher. Where does it end, Willie? 

Ans. 1 don't remember the page. 

Teacher. You stupid boy, not to remember the page on which 
the lesson ends. You may stay in at recess. Edna, you tell 
where the lesson ends. 

Ana. At the fourth line from tlie bottom on psige 105. 

Teacher. The entire class will now repeat in concert the page 
on which the lesson ends. Loud, now, so Willie can Lear. 

This in now done and one-third of the time is already gone. 
Then follows a cut and dried reiitation on the interesting subject 
of electricity— un such themes aa the induction coil, magnet, elec- 
tric motor, production of heat by electricity, flectric light, with- 
oat a single illustration or piece of apparatus, when the teachei' 
might have constructed a crude electric battery and with glasx 
or sealing wax, u silk handkerchief, or a piece of flannel, or at 
least with a cheap rubber comb and a black cat, shown us some 
ot theraanifestationsand phenomena ot thistorce so fascinatingly 
interesting to every child. But, no! Every word in Wxe Oas>« 

*jitterljr uanieaiiing becauBe diirotc^tioTO ft^«gJWtfB'(|^ 
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cnl. Furtberniore, at the same time tbat the writer was slowly 
(TrindiD^ his way in this treadmill class bo distasteful to him. he 
was etigtiged at home in studying a book handed tofalin by a 
real benefactor— the title of the book being ■• Boys' Own Book of 
Home Experiments." Portions of the book were read eagerly 
every night and inten'stiug but simple esperimeiits performed in 
the order iudicated. Oh, how inteiiHely interesting those winter 
nightfi werel With whiit avidity were its treasure pages read 
and devoured! How it took preference over anil above all to- 
bof^an parties and eleigh rides, while even my new "Barney and 
Berry " club-skates lost their charm. But do j'ou know that all 
this time I was doing this supplementary rending and perform- 
ing these experiments on Light, Heat, Sound and Electricity, 
the thought never once occurred to me that the subject which oo- 
cupieil meat home so assiduouslv iiud induntriously was at alt 
related to the course on " Natural Philosophy," which was being 
given in school. It never, for a single instant, seemed that they 
belonged to the eaine rt'-gime. And still further, one day the 
writer, proud and delighted with his success in constructing an 
electrophoruH which worked perfectly, took it to school to show 
his mates, only to hiive his so-cniled teacher not merely ridicule 
it himself, but take it to hia desk and make it the object of ridi- 
cule on the part of the other pupils, by holding it up before the 
nhole school and sneering at it with words of keen-edged aar- 
csam. Of course, it was crudely constructed— being made of two 
tin panfl, surreptitiously secured .together with sealing wax, from 
the pantry, iind insulated with n cheap broken glass pestle kindly 
"•iDiied by II good-heurt#d druggist; \mtit did the work desired 
•d it well, illuBtrating Horiif of the most fandamental pbe- 
I of elivtricit.v. Can you wonder that the writer, from 
had no respect, much less love for that teacher? But 
-"Oh. welt, that wa« fifteen or twenty years ago 1" 
.bat this particular teacher is not dead yet, and is 
Ig instruction" in the same old way. If he were 
■ this class, there would be much cause for cnngrnt- 
1 tu say thia family ot (laeudo-teachers is a largo 
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one and hohls to tile with eiceeding tenacity. Not two weeks 
ago in a Bchool, whii'fa its patrons, like true patriotic citizens, (.'til I 
the "best in the state," the following oecnrrence took place un- 
der the writ«r'H own observation. 

The class was reciting from some little, inferior work on " Nat- 
ural History." The lesenu was about the grasshopper. One boy 
iliBcovered on & live specimen what he thought were the organsof 
hearing. The bnok also made the claim that grasshoppers bear. 
Bat an enterprising little fellow had read the excellent article in 
the EncyclopFedin Britannica and found it stated thai grasshop- 
pera do not bear. At the same time he wrote letters to one or 
two professional entoniologiets, who concurred in the latter 
Opinion. Thus fortified he appronched his teacher in a respectful 
manner and told her of his discovery. Instead of congratulating 
him on his "find" and commending him for earnest endeavor, 
this particulnr temher severely reprimanded him for disagreeing 
with the boolc used by the class. 

How relresliing it is to turn from such instances to thoBa 
schools where the pupils are led in their observations by a Bkillful, 
practical teacher to see the essence and meaning of things. IjCbb 
than a year ago 1 visited just such a school. It was in a town of 
3,000 inhabitants made up principally of horny handed toilers 
and their families. The teacher of the high school was a self- 
made man hut had thegifl to teach and teach clearly. His class 
in physics was studying electrioity,and the boys would have me, 
though a stranger, stay aft«r school to see an electric motor 
which they had themselves constructed wilh the sympathetic in- 
terest of their t^iacher. In the rlass no test-book was used. 
though ten or a dozen, by different authors, were on the table n( 
their rudely constructed laboratory. liy enlisting the sympathy 
and enthusiastic interest of his pupils, the teacher had awakened 
the community so that it whs an easy matter to secure for the 
work in physics alone about $300 worth of apparatus, besides tlie 
considerable number of homemarde instrnments constructed by 
the teacher and his pupils. Is it not better that the average 
, scboolbo,y know one single «:oucrete latt \u yt^«wa,e. g,.,^*^^ 
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lo wire nn electric boll, than for him to bp able to recite Steele, 
Gage, Norton, or Quackenboe by tbe yard and hour in an un- 
meaning manner? 

But this may be a digression. It may, however, be pertinent to 
reiterate that first of all the object itself must attract the atten- 
tion of the pupils of the class, and not the general relations and 
principles which the object is supposed to represent, and which can 
bymeansot the higherpowcrs of reasoning be deduced from it. To 
illustrate what is here meant, a case in point is cited. A teacher 
was U9inj,'ti squirrel an an obj&ct lesson. Unfortunately it was not 
a real living squirrel but a well executed picture instead. The 
teacher laid espe^'ial stress upon the qualities belonging to squir- 
rels that are similar to lenainqualitiesin children and called a tten- 
tention to similar relatioimhipR, hut faiii'd to pay any definite atten- 
t ion to the squirrel in and of itself, ronsiquently when one of the 
brightest pupils was asked the size of the squirrel, the reply was 
given : "About so big," holding her hands out almost three feet 
apart. On further questioning it was found that she seriously 
thought that a squirrel was "As big as a little boy or girl."' It is 
decidedly better to lay the emphasis upon the object itself in the 
first stages of this form of teaching. Thefollowingisacaserightin 
linewith this suggestion. A teacher, whohad become thoroughly 
tired of some of her pupils saying that butter grew on ice, or waa 
made of eggs, or grew on butter cups, took the right method to 
clear their minds of such notions when with a little toy chum she 
made a thimbleful of butter atschool in the presence of her pupils 
as an object lesson. 

The object lesson could be extended to every department of 
instruction and should cover a wide range of facte. Do not limit 
yourself to the contents of home or schoolyard, but include the 
forest and field, the river and brook, the seashore and stone 
quarry. For the purpose of extending the range of observation 
tor children, we hope that the German custom of school 
children, accompanied by their teacher, taking long walks into 
the country, will soon be adopted here in our own land. The 
_ traateea and acbool directorB may tell you it ia a waste of time 
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bETELOPMEST (IF THE SESSES- 1 75 

lor you to take a walk through the woods and across the fields 
for the purpose of observinf? and calling the attention of the chil- 
dren to the birds and insects, flowers and trees, leaves and peb- 
bles, but by cautious studied effort you may euccfed in eBeotinR 
an arrangement whereby yuu aiv enabled to bring the children 
into face to face contact with HotherNatureat least once a week. 
If you succeed your pupils will, in the years to come, rise and call 
you blessed. But i( the powers over you insist that it is far bet- 
t«rto read about "Ann's hat," "Ned's top," and "Tom'snag," 
then do the best you can by claiming, each year, an outing day, 
e. g., the flrat of May—to be an annual Beld day. By and by you 
will, with the coojwration of other wide awake teachers, convince 
the patrons thattraining the powers of observation in early child- 
hood is more important than a knowledge of all the capitals and 
their locations, better for both the child's mind and body than 
their usual problems in primary arithmetic, and infinitely more 
valuable than their ability to name the presidents in the order 
of their election, or whether 1111 men were killed in a certain 
battle, or only 1110. You can, however, do this much and there 
is no excuse for you if you do not do it. You can insist on your 
pupils bringing specimens of leaves, flowers, bugs, rocks, flsh, and 
the like to the school for the purpose of making possible a nat- 
ural history collection of the animal and vegetable life of the 
community in which they live. Every teacher should ha,re a 
school museum made up almost entirely of interesting objects 
that the pupils have cnllect.ed. 

The object lesson can possibly aim at nothing other than the 
trainingoftheobserving powers themselves. ButasBchoolaareat 
preeentconstructed,the best training of the observing powers lies 
outside the rangeof school exercises. Higginson again in his own 
inimitablewajspeaksto the point here. "In thestudyof natural 
history I have heard cxerciaes with ' object-lessons ' that seemed 
to be especially contrived to stultify the human intellect; and this 
especially in some normal schools, where one young pupil stands 
up before the others, making believe that she knows everything, 
and her classmates sit before her making be\i%N«X.V^'^^}Ev«^\:&nI« 
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iiotliing. It is necesaarily all n forci and a 'iifol-obb.' They go 
through the questions which the children are supposed to nek 
about the object; and, ot course, if the real children do not ask 
theriphtqueBtioDs,thej must be taught to awk them. Theymtist 
wisli lo know what they ought to wish to know, not what they 
really desire. When the young teacher faces real children, there- 
lore, iDstt^ad of studying their actual minds, she proceeds n 
method previously arranged. 

Perhaps it is a stuffed bird which she holds up before them. 
She says, as she has been taught to say, 'Childrf-n, what is this?' 
One boy shouts, 'It's a jay.' Another sayn, nlmost eimnlta- 
neonsly, ' It's a blue-jay.' Thenthe teacher explains to tliem that 
this is not the proper answer at nil. They must nnawer first, ' 
bird,' and then must go on, with due surprise, to the information 
that it has two legs and has wingn; and by and by, nft«r plenty 
of systematic preparation, they may proceed to the tact that 
the bird Is a jay, and even a blue-jay— all this being something 
which they knew iierfeutly well already, but mustnot be permitted 
to recognize in uny disorderly or unmethodical form. The con- 
sequence is that the bright and observing children, who ought 
to be leaders of the class, are deadened and discouraged, and all 
the laurels go to the unobservant and stupid, who never noticed 
ii bird in their lives, and would notdonnytiiing so unseemly ai 
pronounce any stuffed object a bine-gay until the teacher had led 
them up to it by n logical and irresistible process." The training 
of thechild'sobservingpowersis, at least, the chapter in education 
in which the parent can cooperate with the teacher to the bestnd- 
vantage. In seeking to cultivate the observing powers of your 
pupil by use of thoubject lessoQand other means, you accomplislr 
tour things tor iiim, each one ot which is vitally important. 

fl) You make hin kiionh-dgi^ nioi'e accurate and cle/ir!ydeSned, 
(Ii) You make hif knonJedgf more comprebenshe and complete, 

(3) Y'jii develop bis nieutnl powpr and intellectual capacity. 

(4) You make his ari/aisitioii of kaowledge pleasant and de- 
iigbtful becansp yoa follow the natural ordfr—" ffntt the blade,. 

MtiB tie ear, then the fbU com iii the ear." 



THE rONTENTS OF A CHILD M MINU ON ENTERING SCHOOL. 

MoB£ than twenty yeara ago an association of teaehers in 
Germany, at Berlin, undertook to investigate tlie stock of iJeas 
which children possess at the time of entering si-liool.* 

This was done largely with a view to discover the influence of 
environment upon mental growth and it was actiinlly found that 
the city children not only differed widelj' from those of the 
smaller towns and country villa|z«s, but niso thnt children living 
in different wards of the same city possessed quite a different 
stock of ideas, due of course chiefly to environnieiil. For along 
time previous to this it wns observed that country children who 
entered the city schools behind the children of the same age, 
readily caught up with them. This wns tonnd to be due chiefly 
to the fact that the methods of primary instruction were better 
adapted to country thnn to city children. It wan found that a 
large mass of children actually go through the world from day 
to day without observing the most conspicnouf objects, such as 
important monumentH, public squares, gardens and parks near 
their homes and schoolhouse. When awked what mountain 
(Berg) they had ever seen . all the girls in an upper grammar grade 
said "PfeSenbcrg," the name of a beer hall near by. Everyone 
thought of a " BtTfi" as a pliice of amusement and not as a nat- 
ural object. What vague notions theirgeography lessons must 
have brought to them. Nearly half the boys and more than hall 
the girls on entering school bad never seen, to know by name, any 
ol these three most conspicuous objects in Berlin: Lustgart«D, 
Unter den Unden, the Brandenburg Gate. Space will not permit 

iinplcl« report see Vuritcliungtk'rtii fltr Bt'linfr 
(BeriiQ SWdtlicIie« Jshrbm-h 1870. VP.W-TIV 
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of the table beiDg printed here in detail— only the more general 
neults. Thits. for example, out of ten thousand children, 9,026 
had an id<-a of dwellings— what they are and for what used; 
7,435 of this nnmber were familiar with the Bignifleaneeof the 
concept "two;" but only 5,853 (n fi'W more than half) knew j 
what •■flflh" meant; only 3,646 had any notion of the meaning 
uf the term "forest;" the ■■King's PaJaiie" was char to 2,886 ; 
2,078 understood the term "lulie,*' while ■rivpr" was known to 
bat 1,122. The names of 75 objects were given in the inqniriw 
made of each pupjl. Of three-fourfhs of these, more girls are 
ignorant than boys, and those who had not been in Kinder- 
garten were decidedly more ignorant than those who had. The 
girifl, however, clearly excelled in the following concepts: Name 
and vocation of the father, the thunder shower, rainbow, hail, j 
potato field, moon, square, circle, oak, dew and Uotanical Oar- | 
den. Of the whole group of children (lO.OflOj the sphere v 
known to 76;"^ , the cube to 69 "u , the square to 54% , the circle to j 
48%, the triangle to41,''S. It wns found that girls excelled in space 
concepts and boys in number)?, tiiris excelled in ideaa of family, 
house and thunder-storms; children inmates of houses of retugf 
and reform schools had more ideas than children coming from 
homes; while those from the Kindergarten t-scelli'd both the J 
other groups in their fund of ioformation. It is a burning si 
that the child's most useil and threadbni'e question — a veritable J 
■■chestnut '■ — " \Vtia.t is tliiit?'' ahonld l)e answered less freqnently I 
at home than elsewhere. 

Dr. Karl Lange insists, and not without reason, that a child I 
six years of age has absolutely learned far more than a student I 
learns during his university course. ■■These sis years have been J 
full of advancement like unto the six days of creation." Lange 1 
himself made some investigations upon the subject of e 
ment as influencing mental " capital," The subjoined table was I 

^ed upon ribservations of 500 children in the city ttchoolB.I 
anen and 800 children in the country schools. The flg^-] 
given indicate the per cent, of those having the concept 9 
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Tabi 


c 8hovi:nii in Pbr Csnts thk Nihsbr of Chii-dbkn out of 500 
THAT Possess the Idba Hbre M«»tionkd. 




The Concept or Idu. 


cSS?... 


CUldrlo. 


I 

2 
3 
4 
5 


Been the sun rise 

Seen the Bun act.. ,. .... 

Seen the moon and stars 

Seen flab swim 

Been to B pond. . .... 


18 
23 
S4 
72 
61 
71 
4S 

es 

la 

64 
28 
79 
55 
88 
60 


42 
68 
82 
8S 

se 




Been to a high hill or mountain 


74 












92 


11 

IS 
13 
14 


Knows that bread comes from grain 

Seen a. shoemaker at work 

Seen a carpenter at work. 

Seen a mason at work. . 


«8 
80 
62 
92 









Only 43 per c«it of the city children had ever been to any 
town nr village. Their kDowle43ge of colors was as toIlowR, be- 
ginning with those best and ending with those least known: 
black, white, red, green, blue, yellow. The ignorance of city chil- 
dren shows the practical utility of frequent school excursions. 

It is interesting to know that in (iermany it is more common 
than in our country to teachschoolgeograpbyhy beginning with 
the school house and yard, the streets of the city, and then gradn- 
nlly widen out into the world. Holiday walks ronducted by teach- 
ers tor educational purposes are also more common, we are sorry 
to admit, than here iu America 

Of much more value than tbiu work of investigation done in 
Berlin are the painstaking endi-nvors undertaken in this country 
by that leader of educational thought and aitiou, President 0. 
Stanley Hall, of Clark University. The work was done in Boston 
in 1880 with the assistance of Mrs. Qnincey Shaw and Miss Pin- 
gree, aided by four teachers. It is nw'dlees to add that this work 
was carried out with the greatest care and thoroughness. 



~ii 



ISO 



PRACTICAL LESSONS IN PSYCHOLOQY. 



The lollowing table waa based on observations made open two 
Lundred Boston cbildren shortly after ent«ring school in tlie fall. 
Tlie endeavor was made to select pupils of average capacity — 
neither the prodigy nor the dullard— the child of average intelli- 
gence who came from homes not representing either of the ex- 
tremes of culture or ignonince. 

In 1883 Supt. J. M. Greenwood, of the Kansas City Schools, 
tested 678 children of the lowest primary gr«de, of whom 47 
were colored, with some ol the same questions used by Dr. Hall 
in his Boston tests. It should be observed that the tests on the 
Kansas City children were naade in March, April and May, or 
after seven months of school lite. 

The coraparieona that mny be made between the school chil- 
dren of these two American cities, with respect to their "stock of 
ideas"— their fund of knowledge— on entering school, areint-ensely 
interesting. An actual bneisia here supplied for our discussions 
with reference to the influence of environment upon children, 
especially in their earlier days. The Kansas City childreo have, 
onthe whole, more active observing powers than do the Boston 
children. 





Pare 

I 


ent. of Cbildren 


Nune of Ihe Object of Conctnlloii. 


BOBlOD. 


In KansH City. 




White. 


Colored. 


Beehive 


80 

77 

72 6 

655 

63 

62 

60.5 

57 5 

54 

62 

60 

47.5 

336 


59.4 
47 3 

21 6 
IS 

30 6 

3 5 

7.27 
2.7 
1,7 
,6 


66 


Bluebird 






19 

4 

10 

4 




Squirrel 

Snail 


2 


Robin 

Sp&rrow. 

Bbeep 


6 
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Knot Dt ibe Object ol Conception, 



Worm 

Butterflr 

Cow 

Growing Wheat , 

Elm Tree 

Oak Tree 

Pine 

Maple 

Growing Mom 

Growing Strawberries. 

Growing Clover. 

Growing Beans 

Growing Blueberries 

Growing BlacliberrieB 

Growing Corn. , 

Chestnut Tree 

Planted s seed. . , 

Peaches on a tree 

Growing Potatoes. 

Growing Buttercups . 

Growing Rose 

Growing Grapes . . 

Where are the child's ribs? 

Where are the child's lungs? 

Where is the child's heart? 

Where is the child's wrisl? 

Where are the child's ankles?, . . 

Where is the child's waist? , 

Where are the child's hips? 

Where are the child's knuckles?. 
Where are the child's elbows?, . . 

Knows right and leU hand 

Knows clieek 

Knows forehead 

Knows throat 

Knows knee 

Kniiws stomach 

Dew 

What season it is 

Been hail 

Been rainbow 

Been sun rise 

Been clouds 



18.6 

92,6 
91.5 



56.5 

54 

58 

90.6 
81 
80 
70.6 



10.3 
16.6 
19 5 



89.8 
68 6 
87 2 
80.8 
42.6 



46.9 
70 2 
50 1 
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NRine o( ibc Otijvct o[ ConveptJoii. 


Iji 


n K*n>M City. 














bile. Colorwl. 




14 






Seen moon 


7 


fi 


'& 










Oonoeptfon of a beach 


66.6 






Oonoeptlon of woodn 


63.6 














Oonoeplion of pond , 

Conception of hill 


40 






28 






Conception of brook. 


16 






Conception of triangle 


93 






Conception of aquare _ , 








Conception of circle , . , 








The number five 
















The number three .. . - 


8 






Seen wBtchmeher at work. 








Seen file, . , 


66 


0,8 ' 


61 


Seen plow 


646 


3.9 


8.6 


Seen apsde. 




7,3 


fi 




61 


6 


0.6 


Seen bricklayer at work ... . 

Seen ahoemaker . . . 


446 


0,1 


2 1 


26 


8 7 






n 


S 4 


>3 










Knows blue by name. 


14 








IS 6 








9 






That leatliern things come from animale 


93 4 


*,8 


3.3 


Maxim or prov6rb. .... 


91.6 






Origin of cotton things 

What flour is made of 


90 


5,7 


fi 


89 






Ability toknit 

WhftttrickB are made of 


88 






81 


3 1 


93 


Shape of the world . . 


70 


6 


7 


Origin of woolen things 


69 


6 


4 


Never attended kindergarten , . 


67.5 






Never been in bathing . . . 


64 6 










3 6 


3.7 


Not know wooden things are from treea. 


65 


93 


n.4 


Origin of butter 




8 7 






48 


8 8 


2 ? 




47.5 


34 




Cannot strike a given mugical tone . 


40 






CaJtnot beat lime regularly . 


31) 
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Per Cem. ol Children 
Ignorant of It. 


K«nie of the ObJwM of ConcepHon , 


Id 


III K«H9B»Clir. 






White, 1 OolOfed. 


Have never saved pennies at home 

Never been in eouiilry ... 

Ciinrepeat no verse.- ' 


36 
35 5 
2S 

206 


8 2 
IS I 
20 

4 


12,7 

19 

426 







I 



Conception. 


ParCBnl. 
of Ignor- 


Per Cent, 
of iBUOt- 


Per Cent. 
ol Ignor- 

60 Forelm 
CbildrtD, 


Pet Cent. 

Amorlcui 
Children. 


Per Cent. 




81 


76 


86 






Ant 


59 


eo 


74 


38 


26 


Squirrel 


eg 


50 


66 


42 


43 




69 




92 


72 




Robin 


69 


44 


64 


86 


29 


Sheep .... 


67 


47 


62 


40 


40 




46 


82 


52 






Frog 


63 


38 


64 


36 


85 


Pig 










22 








32 


16 




Worm 


21 


17 


26 


16 


9 


BotlerBj. 


14 


lt> 


26 


8 


9 




16 


14 


18 


2 




Cow 


18 


12 


20 


6 


10 


Growing clover 


SR 


68 


84 


42 


29 


Growing com. . . , 


68 


GO 


60 


68 


32 


Growing potatoes. 
Growing butrercup*. 


M 


64 


62 


44 


34 






66 


40 


31 


Growing ruse 


48 


48 


60 


42 


33 


Growing Uuiidelion . . 


44 


42 


62 


S4 


31 


Growing HpplE^B. 






18 


12 


5 




88 


02 




82 




AnfclBB 


58 


62 


62 


40 


3S 


W«l8t 


63 


62 


Hi 


32 


36 




SO 










Knuckle. 


27 


27 


34 


12 


28 




20 


32 

8 


3t( 
14 


111 
20 




(tight from left hand 


4 














Cheek 


10 


!■* 


14 


^ » 
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Kune of ttae Object ot 


Percent, 

origuor- 


otlifuor- 


of leiior-' 


Percent. 


PerCenl. 


COUMPUOD. 




l&d Boys. 


Atmsrlciin 
Chlldreu. 


cITtX^. 


Forehead 


10 


11 


12 


10 


7 




10 


18 


14 


1« 


14 


Knee 


4 






10 


2 


Dew 


64 


63 


92 


52 


57 




69 


50 


m 


48 


41 


H»ii 


76 


fil 


84 


62 


53 
















71 


53 


70 


36 


63 


Bunaet 


47 


49 


62 


32 


89 




15 
74 

es 


10 

78 
49 


12 

S4 
SO 


4 
04 
34 




Iriand 


66 


Beach 


32 




46 
3S 


86 
44 


46 
82 


32 

12 






13 






34 


42 


24 


28 


Hill 


23 


22 


30 


12 


19 


The number five. . 


2B 


16 


22 


24 






15 


10 


16 


14 


7 


The niimbet three 


7 


H 


12 


8 






The tallies speak for themeelves and are aubniitted here with- 
out comment, EspeciaUy noticeable is the fact that Kindergar- 
ten children without regard to nationality have the advantage 
u vet all others. Moat of these childrenuanie from a charity Kinder- 
garten, so that superior intellig'ence and home environments can 
hardly be assumed. Thirty teat-'herswerequestioned as to the dif- 
ference between children from Kiudergart-t-ns and other children. 
Four said no differeni* was observable, while all the rest thought 
them better fitted for work, noting especially their better com- 
nand of language, superior skill with hand and slate, exi-elling 
quickness, power of observation, number work, singing, neat- 
Ms, politeness, freedom from excessive bashfnlneMS and, beet of 
ili love of Hork. Some thought them more restless and talka- 
and one complained because "rhiUlren from the kiudergar- 
iways want to know the reoBnn why of everything." 

ft rate of igiiorunce exhibit«J io the talile ia sar^tiein^ 
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to most reaflera of the report. But is it not because we take too 
much for granted with reference to the knowleilpe poeeeBsed tiy 
the children in whom we are more especially interested and with 
whom we come in lontact? I was rebuked and made ashamed of 
my own neglect when I came to test my little five year old girl 
with the same conceptions as those employed in the tests on the 
BoBtoD children. Of course, it would be unnatural for me to say 
anything else than that she is above the average child in intelli- 
gence. The painful surprise came, when, after she had answered 
nearly every question of the above table correctly, the inquiry 
was made as to the origin of butter. The answer she gave was— 
"From buttercups. " Some of the Boston children stated that 
"skeins and spools of thread grow on aeheep'sback or on bushes, 
stockings on trees, butter comes from buttercups, flour is made 
from beans (quite excusable in a Boston child), oats grow on 
oak trees, bread is swelled yeast, meat is dug from the ground, 
and potatoes picked from trees. Cheese is squeezed from butter, 
the cow says -bow-wow,' the pig purrs, bricks are the same as 
stones, etc." 

We cannot do better than to quote at least two of the conclu- 
sions reached by Dr. Hall to the effect that : 

1. There is next to nothing of real educational value, the 
knowledge of which it is safe to assume at the beginning of 
school life. Hence, the need of objects and the danger of books, 
word cramming and rote learning. 

2. The best preparation parents can give children tor real 
valuable school learning is to make them acquainted with natu- 
ral objects, especially with the sights and sounds of the country, 
and Bend them to good, common-sense kindergartens. "A coun- 
try barn or a forest is a great school at that age." 

In a recent number of the"0utlook" the following pertinent 
paragraph appears under the caption, "A Public Benefaitor: " 

"A teacher in one of the public schools in BrookJyu has offered 
a priie for the best collection of leaves made by her pupils. It is 
said this has created an intense interest in botany in her claes, 
which shows itself in very mucli l»ett*it te^VXiQQ'WwOTW. '^h^srs^ 
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forestalled education by a great many years when he taught the 
boy to spell "horse," and then go and curry one. One of the 
pathetic things about our system of education, when the teacher 
is a teacher from necessity and not from choice, is that the pupil 
literally goes through the world having eyee and seeing not, and 
having ears and hearing not, because the power that is within 
himself is not developed. He is too often made a receptacle for 
words— a human phonograph, who is expected to give bm-k just 
what has been put in , in its original form , not changed by the in^ 
dividual use he has made of those words. The teacher in Brook- 
lyn may never be known by name,but she certainly will leave her 
impress on the plastic germ of immortality intrusted to her care- 
It is snfe to say that her boys will not spend their summer vaca>- 
tions playing billiards, nor her girls embroidering purple dogs 
against a green sky when they reach maturity. The woods will 
offer them more interesting objects than Itrnndway.'' 

That children at the age of sis have ideas of right and wroug 
was certainly evinced l>y the Boston tests. I'Jnch child wasasked 
to name three thingH wrong and three things ol which right can be 
predicated. In not a single case were the tun confused or inter- 
changed. Boys say it is wrong to steal, light, break windows, get 
drunk, 'sasw" or "cuss, " while girls intimate it is wrong not to 
comb their hair, to get butteron their dress, to climb trees, to un- 
fold the hands, or be •■ Tom boys." Wrong things are more fre- 
quently specified than right, showing among other things the sad 
fact that children are more often told what they must not do 
than they are informed as to wliat they may do. 

Another e.xti-nilfd inquiry has been made since the attempt« 
Boston. It was that of Dr. Hartnuinn undertaken in Annnberg, 
Germany, in order to gain some light upon the question aa to 
what is the best natural basis of primary school instrQctioQ. 
These t«stB extended over a period of five years on as many' 
groups of children and the vigor and enthusiasm with which they 
were prosecuted caused similar testa to be undertaken in ot1i«r' 
German cities. The course since mapped out at Annnberg forth©' 
Srst tiro .Tears of school life finds its basis in the result* of thea«. 
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experiroente. Sovaloobte have these testa b(«n foiinti to be, that 
they are now umlertaken each yeor in various cities whose eyes 
n re open to Hie beat developnieDt of the thiltlifn's mental life. 
One Normal School, thiit of Jean, be^ns each year with similar 
i 11 veeti gat ions into the children's sphere of thought. Who can 
preilict what delightful and beneficial changes would be wrought 
ill the prevailing methods if tests were made in at least 100 rep- 
resentative localities of ourcunntry. Wliatacomineut theresults 
would bel How qui<^k we would be to insist that methods of 
teaching be adopted whicli would be better suited to the average 
child mind and increase hi)^ Htock of ideas, train his senses and 
make more possible his final emancipation from the thraldom of 
ignorance, so that in him there could be realized the ideal, com- 
plete, well-rounded development which should be the lot of every 
individual. 



santa clara countv 
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LESSON XVI. 

THE ILLUBIONS OF SENBEC. 

Thub far \fe have coasidered on]y the tbouglit proceases of the 
normal person in his wakeful moments. In several of the previ- 
ous chapters, in which the various Bensatious have been the sub- 
ject of discussion, little or nothing has been said of the illusions 
of sense. By illusion, in the broadest sense oE the word, is meant 
mental deception. In its more restricted meaning, it indicates a 
mistaken subjective or mental interpretation of an objectiv 
pression, as when tlie charred, blackened stump at the roadside, 
is taken for a crouching highwayman, or the perfectly square, 
plane figure appciira higher than it is wide, or the lady's hand 
appears smaller clothed in a black than in a white glove. 

tllusiona must be distinguished from hallucinations. In the 
illusion, there is nctually present some objet-tive stimulus which 
is somehow misinterpreteil . in consequence of which, we have a 
wrong picture of the object ae it aetually exists. On the other 
band, in the hallucination there is no objective stimulus at all. 
This difference is made more clear and definite by illustration. 
I am fishing. The trolling line is out, the spoon is twirling, my 
thumb is on the reel seat with fingers ready to "reel in 
expectancy. Suddenly, I feel a jerk at the line, the flexible tip of 
the rod ia bending, I cry out exultingly " a strike." I reel in a 
few feet and reluctantly am compelled to admit that I was de- 
ceived by a bunch of weeds getting on my hook— an illamon of 
sense. The jerk at the line was an arrtual objective stimulus, but 
was misinterpreted to be the bite of a muskellunge instead of a 
bunch of weed. This ia a case of sensory illusioD. The voices one 
hears in his troubled dreams, the monsters one sees in a terrible 
rtfffAtman?. the dagger of Lady Macbeth— ("Is this a da^er Ij 
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Bee before me?")— alt these, in thnt they ji re products of (ancj'H 
creating power and not based upon r^al objectively existing 
voices and shapes, are ballucinations. Thus, it ia said, the poet, 
Goetbe, was able, when his eyes were closed and his head inclined, 
to see a flower, out of which other new flowers kept growing for 
OB long a time as he liked. 

Some writers insist that the treatment o( the interesting phe- 
nomena grouped under the clnas-numes, hallucinations and iJlu- 
siona, he outside of the province of the psychologist. But you 
will recall that at the outset, in the very first pages of this book, 
ttwascltiimed that in order to know what mind is we must know 
what it does. The real work of the student of Psychology is to 
discover the nature of mind as it nnlolds and reveals itself in the 
activities of daily life. The study of illusions throws much tight 
on the subject of sense perception, showing conclusively that the 
mental element in every perceptive act, is an important and es- 
sential factor. No fair-minded student will close his eyes to a 
Bingle fact that will shed the least ray of light upon the nature of 
the subject he is investigating. In the present volume we are 
seeking to discover the nature of mind. We can do this only 
when we patiently investigate into all the activities through 
which mind manifests its nature, Illusions of sense are especially 
characteristic of the child mind in the imaginative pei-iod. Of all 
persons, the teacher and parent oug'lit be acquainted with the fact 
that all individuals do not see the same object in the same way. 
Though the same object mny make the same image on the retina, 
this objei'tive stimulus will he differently interpreted by each 
individual whose sensorium is affected. The perceptions of no 
two individuals are exactly alike, Ite they induced by the same 
visual, auditory, touch, smell or taste impressions. Two travel- 
ers, both thoroughly honest, will give quite different accounts of 
the same object, viewed abroad, because each perceived this ob- 
ject differently. The beautiful forest with its gigantic trees, dense 
shade and graceful trunks will moke tliree distinct iuipreesions 
ona«many persona, The lumberman willenter theforest with his 
cool, commercialeye, calculating tln' uvun^TQWo?,* Wvttttaviv'JiNaft 
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cut from this oak or thftt heiulock, the number of "board-Ieet" 
that each will yield, and so on; the tired, hot, dusty traveler will 
appreciate most of all its delightful shade, the soft mosay turf 
that mnkes such a restful couch upon which to recline— littlecarea 
he whether the tree over hia body is a beech, pine or sycamore; 
on the other hnnd, the tirtist, with his sketching pa])er, looks nt 
the trees with respei^t to the blendinfrof color, their outline and 
Keneriil (esthetic effect. Do you not readily see that these three 
men will carry away in their minds, very different pictures of this 
same forest? You are, uo doubt, familiar with the old time jingle 
whii'h ri'Intea the story of 

THE BLIND MEN .A.Vn THE ELEPHANT. 

It woa six men oF IinJoetan 

To learning much inclined. 
Who weiit to net" f.he clciihant 

(Though all ot them were blind), 
That each by obsM'vaticiii 

Might satisfy his mind. 

The HrHt npiiroached t.lie elejiliiint, 

And, happeuing to fall 
Against Ills broad and sturdy Mid i>, 
At once began to bawl: 
"God bless inel but the elephaiH 
Is very like a wall!" 

The seimnd, k-eling of the lusk, 

Tried; "Hoi what have we h-v. 
So very round atid smooth, and sharp? 

To mu 'tis very clear. 
This wouder of an elephant. 

Id i-ery liki- i\ spear!" 

The third iipprooched the animal, 

Aud, happening to tnki- 
The sfiuirniiiig trunk within IiIh hands, 

Thns boldly up he npuhe: 
" I see," quoth he, "the elejihani 

Is vary like a Mtalv\" 
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The Fuiirth reacliL>d out IiIh eager hand, 

And felt about the knee. 
" What moBt thiM wondrous bt^aat is like, 

Ib very plwn," quoth he; 
"'Tie clear enough the eleiiliaot 

Is very like a tree ! ' ' 

The fifth, who chanced to touoh the ear. 

Said: "E'en the blindest man 
Can tell what thitt rese'inbleH moHt; 

Deny the (act who can, 
Tiiie marrel of an elephant 
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y like n fan!' 



The sixth no sooner hjid l>^:ua 
About Hie beaiit to grope, 

Than, seidiig on the awjn^ii)(: tail 
That fell within hia BOo|)e. 
"I see," quoth he, "the elephiint 
Is very like ii fojie! " 

And so these men of ludoHtan 

Disputed load and kon^. 
I'^iu'h in hiH own opinion 

Exceeding etiR and etroug, 
Though each na« partly in the right, 

And nil werp in the wrong! 



80 it is nith ebildren in our Bchools — with their organa of sense ' 
I differently developed, they each look at a new object from ft dit- 
lerent point of view. Teachers nad parents are apt to forget this 
I and censure children accordingly. This brings out the other fact 
I that illusions are not all uniform. The illusion that occurs to 
one person may not be bo perceived by another. The moat im- 
portant fact to remember is that illusions do occur, and that 
I teachers ami others should accordingly make allowance for 
I them. One of the most humiliating experiences that I have to 
I remember, one which harrows my soul to this day, though it 
I occurred years agone, was due to a quite commua optical illu- 
I «ion. When less than sixteen years of ag«, I was given charge 
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of alai^e, ungraded, district school. Oneofthetwenty-fivpclflMes 
1 was eompuUed to tench each dny was Plane Geometry. I had 
always noticed that the i^quares drawn by the pupils looked 
higher than they did wide. This eeetned to occur eo regularly 
that I cautioned the pupils that they measure accurately thelinee, 
especially in drawing square figures. The nest day the squares 
drawn by tbesame pupils still looked higher than wide. This fact 
so nettled me that I ■■lectured" the classseverely because they 
did not draw their squares sq ua.iv. Fate seemed to decree that I 
should learn a lesson tlien 
and there, for I was sudden- 
ly seized with the notion to 
measure the llneis before their 
very eyes that tbey might 
how serious their mistakee 
actually were — when l 
discovered that I, mys 
was at fault— the nquarea 
were perfectly drawn— and 
had to back down as graco-- 

fully as I knew how. This 

Figure 24. experience is related on th»i 

basis of the old trite saying that " an honest confession is good 
tor the soul." 

When comparing magnitudes in the upper part ot the field of 
vision with thone in the lower, one overefittmntcs the former. 
The upper and lower half of an "8," "B," "X'' or a figure "8" 
appear of nearly the same Biie, but when they are inverted 
("S'" "a- " x" '"'*^ "s"). tlie difference in the Bise ot tbetwt 
halves is exaggerated. 

A vertical lineappears longerthanahorizontallineofthesai 
length— at least to a large mojority of persons. (See Fig. 24.Jij 
This is t>ecauBp greater effort ot tlie eye is called for ill order 
see a vertical line than is required to see one that is horizontal.] 
The vertical line seems longer tor almost the same reason that 
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mile up hill eeems longer to the traveler than a mile over a level 
stretch of country— it takes more effort to get over the ground. 
A square wboee height is diminished byat least one fortieth seems 

N S N N N N N,\,S,N, 
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FiocRB 26. 

pei-tectly Mquiue to the eye of bo good and well-trained an observer 
as Helm hoi tz, 

Illnsiuna are of frequent occurrence — iill persons ore subject to 
them, and they appear in connectiouwith everyone of the senses. 
The optical illusions are probably the most common and will first 




receive our att«ntion. In Fig. 25 (first deeeribed by Zdllner, 
and knovn as Zfiilner's lines) the four, long, main (horizontal) 
lines are actually panillel, though they by no means appear so. 
Theyseem to be very far from parallel, each adjoining pair of lines 
seems to diverge at one end and converge at f^^ dyaw. \\i'Sv{^- 
~ h.p.-'-a 
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26 we have practically the same illueion in another torn 
Fig. 27. 

In Fig. 28 and Fig. 29 we have tltp optical iliusio 
commonly as the illusinn of 'lisrontinuily. 




In A of Fig. 28, w appeiuB contioiiuUB with c. but is really bo 
with b. This iw especially eiiipliasizeil in I) (Flfi. 2H), in which the 
actually continuous line ab appeare to be ilfflected once in one 
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direction andagain in theopposite direction. When two unequal 
angles together make 180°, the acute angle appears relatively J 
iBr^gorand thf obtuseanglerelatively smaller than should be the ] 
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case. Thus in A of Fig. 29, c seem b continuous with A.wbjle bis 
really so; this is because the lower obtuee angle is made smaller 
than it really is. 

We are also greatly demved by the apparent length of lines. 




We have already referred to the fact that a vertical line appears 
longer than a lioHzontal line of the same length. This has beon 
shown in Fig. 24. In Fig. 30 the horizontal portions of 1, II, 
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ni and IV are all the same lengtli. I'hf' gri^ater the angle at tUe 
extremity, the greater is the appa rent length of the line. 

The same influence Heems to ol»ta\v\'K\t\\t9\CTftTic%\o 'Coa^'aix 
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of horizontal lines a and b in Fig. 31, and the pair of horizontal 
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lines X and j^ in Fig. 32, which are exactly the same in length , 
though they by no means appear so. 
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Figure 32. 

The presence of the lines themselves has nothing to do with the 
optical illusion, as is shown in the cut (Fig. 33) where the lines 
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Figure 33. 

are omitted. This seems to show conclusively that the illusion is 
due to the fact that we overestimate small angles and underesti- 
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Figure 34. 



mate large ones. That angular inclination is the decisive factor 
19 ebowD heat o/ all in Fig. 34, where the continuous line in 
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bisected, exactly at the middle point, though the two parts do 
not appear equal. 





Figure 35. 

With most persons the two areas in Fig. 35 would be judged 
unequal. To the majority of persons the upper figure in theeut ap- 




pears larger than the lower one. We judge the two areas by means 
of their juxtaposed lines. The upper fLg\vt^«i^\XA\Xi<^\%i\%^^\y^ 
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itB longer Bide {the base line, AB) is brought into contraet with 
the 8liort«r aide, mn, of the lower figure. It ia a well-known [act 
that a sqaare resting on one ol its comers is apparentlj- larger 
than ail i-qual square resting on one of its sides, because we then 
contrast the side of the one witb the diagonal oE the other 
square. The illusion in Fig. 36 rests upon the same underlying 
prinoiple as that represented 
ill Fig. 35, the lower figure 
seeming the larger, and quite 
clearly so. 

The cut (Fig. 37) repre- 
sentB a gothic arch bisected 
at one side by a straight col- 
umn, the apex ol the arch 
being at A, On looking at 
the two sides of the arch 
it will seem impossible that 
both can be of the same de- 
gree of curvature, or that 
the lines of the shorter side, 
ii extended, will join those of 
the longer one. It can, how- 
ever, be very easily proved 
by drawing two lines with 
a pencil across the straight 
bisecting lines, when the ari'h 
will at once appear iu its 
proper form, although until 
this is done the eye refum-s 
to perceive the fact, and the appearance of two dissimilar arches 
persists. This illusion is of practical importance to architects , 
who in planning buildings nith arches,should avoid placing col- 
umns in such a position that the arches will be unsym metrically I 
divided by them. 

Drapers, furnishers ant^ decorators in making the ceiling of a 
room appear higher up lower, or the room \Vw\l a^^a.t l^vfcjar a 
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laller, take udvantagc of certain optical illusionB. Likewise 
the dreBsmaker. No stoutly built womnn could bf persuaded to 
wear a striped dress so made, that the Btripea run liorizonlally 
around her body. Neither will she wear a large figured plaid. 

"The Proof Header's Illusion" is one of the more common 
forms of illusion experieni;ed. Printers will read common words 
aright when spelli^ wrong simply because of the element of ex- 
pectancy. The typographical errors occur as n rule in con- 
nection with common words, and are not found in connection 
with unfamiliar, unuuual or extraordinary words. The familiar 
words are read as wholes by the proof reader, while the unfa- 
miliar words are read a lett«r at a time. Professor James relates 
an experience which is very pertinent in this connection :•' I re- 
member one night in Uoston, whilst waiting for a ■ Mount An- 
bum'car to bringme to Cambridge, readingmost distinctly that 
nam«> upon the signboard of a car on which (as I afterwards 
learned) ' North Avenue' was painted. The illusion was so vivid 
that 1 could hardly believe my eyes had deceived me. All reading 
is more or less performed in this way." 

Professor La zuru 8 tells us that "practised novel, or newspaper. 
readers could not possibly get on so fast if they had to see accu- 
rately every single letter of encli word in order to perceive the 
words. More than half of the words come out of their mind, 
and hardly halt [rom the printed page. Were this not so, did we 
perceive each letter by itself, typographic errors in well-known 
words would never he overlooked. Children, whose ideas are not 
yet ready enough to perceive woiiia at a glance, read them wrong 
if they are printed wrong ; that is, right according to the print- 
ing. In a foreign langnagc, although it may be printed with the 
same l.'ttere, we read by so mui'h the more slowly as we do not 
understand or are unable promptly to perceive the words. But 
we notice misprints all the more readily. For this reason Latin 
and Greek, and still better Hebrew works are more correctly 
printed, because tlie proofs are ln'tter corrected than in German 
works. Of two friends of mine one knew much Ili-brnw, the other 
littlsj the latter, bowerer, gave inatrart^tniwi^^^'Hwvtt.^Sa 
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nasiuui [as the tierniaQB call their acudemic Bclioob], and when 
he called the other to help correct hia pupils' exercisi'S, it turned 
out that he could find out all sorts of little errors better thau 
hie friend, because the latter 's perception of the words as totala 
was tooHwitt." 

This tendency, so prevalent, of perceiving optical illnsionsis 
also made use of in ever; spiritualistic seance where the "take" 
medium deludes the bereft inquirer into believingthat heactuatl.y 
sees the spirit of his departed wife, mother, sister or child. The 
mental picture he has of his loved one, the yearning to catch 
juflt one glimpse of her face (in wliich the '■ witih is father to the 
thought " ), the bewilderment that comes with the semi-mysterious 
BUrroundiugu.thedarkened room and the gauze enveloped figure, 
all conspire in making him clothe the figure that appears with 
the form of face and quality of expression that his own loved one 
possessed during her natural life. In other words heseeswlmt 
he 80 much desires to see. For something of the same reason 
crimina] courts are very slow to take at face value the testimony 
ol an interested party as to the identity of a person supposed to 
have committed a crime. This is especially true when the wit- 
ness 18 in an excited condition or was, at least, when the crime 
was committed. So anxious to have the criminal detecteii and 
so desirous of having a part in this detection, such a person is 
liable to error no matter how positively he may swear or affirm 
withreferenee to the identity of thesuspected person and hiscon- 
nection with this or that particular crime. When the writer was 
a boy of twelve he was a. forced spectator at a negro lynching. 
The victim of the mob's fury was declared guilty of crime simply 
on the basis of his being identified as the criminal by a little girl 
ol five years of age, who was at the time in a highly excited con- 
dition. ltaft#rwarda transpired that the man was entirely in- 
ocent of the crime for which he was executed. 
We are all subject to certain peculiar illusions of movement, 
re seated in a twisted swing and it is made to rotate and 
denly stopped you have a sensation of movement in the 
dirt^ctioD. At a railroad Blation when seated in a car 
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expecting the train to start it is difficult to tell, when we see 
objects move past the car windows, whether it is our train that 
moves or the one alongside that in which we are seated. Sim- 
ilar illusions are noted when we take passage in an elevator or 
are seated in the cabin of a lerry boat. 

In disfUBsing the sense of hearing in a former chapter, your at- 
tention was caUed to the fact that we are very apt to miBJudgo 
the direction ol sound. This illusion is shown very clearly in the 
" Punch and Judy " exhibitions, bo common a few years ago at 
county fairs, dime museums and eti'eet shows, in which the ven- 
triloquist talks without moving his lips, and at the same time 
draws our attention to a doll or two whose lips be moves by a 
little spring. We at once locate the source of the sound within 
the doll. 

You have no doubt been present at a play where an actor who 
is entirely ignorant ol music is required in the plot to play on 
the mandolin or banjo. He simply goes through the motions 
Iwfore our eyes, while some one behind the scenes or in the or- 
chestra actually does the playing. But because our attention is 
fixed upon the actor, it is almost impossible not to hear the 
music as due to him and proceeding from that precise locality of 
space in which he is standing. 

The illusions of touch are very frequent. They consist simply 
of a touch stimulns occurring at one portion of the body being 
interpreted as arising from an entirely different locality. Besides 
the mere modification or confusion with reference to locality of 
the stimulus, there is also oftentimes a change in the quantity 
and quality or tone of the touch sensation. If some one touch 
you at any given point on the skin of the forearm and you try 
to indicate the same identical spot, you miss it by considerable. 
1 remember a peculiar case of translocation of touch stimula- 
tion that once happened in my own experience. There is nothing 
more disagreeable to me than to have my face touched with 
woolen cloth of any kind — a piece of flannel or a blanket. Once 
while wat<:hing by the bedside of a siik friend my hand uncon- 
sciously slipped from off the table bj t\i« \itt4. tttt.Ci vwnw^^s^ "^Sisi 
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woolen blanket which formed part of the covering, Immediatelj, 
I felt the disngreeable touch of the blanket on the left side of wy 
face and not on my baud, where th« touch actually occurred. 

A common illueion is connected with the movement of a point 
or object on the ekin. Of two objects moving on the skin at the 
aanii! time and at the name rate, the hea"-ier one appears to move 
the faJdter. 

If two points kept eqiiidlHtant from each other, be drawn over 



the skin, for example, acroes the face, so as to describe parallel 
lines {ad anii be in Fig. 3S), the person experimented npon will 
feel the two pointfl diverge nearthemoutb.Rssbownintheaccom- 
pan,ying figure. 

Att«ntion hae already beencalled to the fact thtit we frequent); 
experience Beeondnrysensutiona — thatis,aBingleBtrong sensation 
{primary) will be nccompaniet! by nnother totally diBerent, both 
as to quality and intensity. The already mentioned phenomenon 
of color audition in which definite color sensations are evoked by 
a sound stimulus, also the cases instnaced in which letter."*, words 
aaU Ogurce are coJored, would natxiraUj Vie ftto\r^d Mndec thaae 
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BACohdary perceptions. These lolor setisatioiiB can be evoked by 
taste and smell stimulatiuns as well as by visual and auditory 
means of firousement. I have a. pupil in one of my university 
classes, who aASOciatea colors with taste, and cannnt rid bimself 
of these secondary and illusory sensations. For example, to bim 
the taste of melon is "green," that of the apple is "red," while 
beans taste ''brown," etc. I know a German professor who 
always bos nn acute sensation of pain in his shoulder every time 
he sees a yellow light — a real painfiom which he suffers excru- 
ciating agony— nevertheless a pseudo-sensation, or better, a sec- 
ondary perception. 

Anil so we might go on, but a sufficient numl)er of facts have 
been adduced to show that we are all subject to illusions of sense. 
From your own fund of esperienoea you can call up many such 
illusions that illustrate the point under discussion much better 
than the examples I have here instauced. 

In hallucination, as distinguished from illusion, all objective 
stimulus is wanting. Inliallucination the mental picture is purely 
a creation and projection of mind. In normal life perfect halln- 
ciuntions in the strict sense are exceedingly rare. That they do 
occur is vouched for by the hundreds of well authenticated ca^es 
reported to the "Society for Psychical Research," not only in 
England and Germany, but also in our own country. Illuaions 
jire the experiences of most people; hallucinations of compara- 
tively few. The following case re<.ently came to the knowledge of 
the writer, and is thoroughlyvoucbedfor.iiut has never been pub- 
lished as yet. The parties concerned in the narrative are all well 
known to the writer. Mr. R., a man 45 years of age, utterly de- 
void of sentiment, very matter-of-fact, cool-headed and business- 
like, is a large lumber dealer in Ohio. One morning he was 
walking through u piet'e of timber which he had purchased a 
short time before, and was engnged in directing the lumbermen 
as to what trees should be cut and how long the logs should be; 
where the oak, hickory and walnut respectively should be piled, 
etc. While in the very midst of this work of directing hia men 
he hsard a voice like that ot Via ia\ig\i\«"e >i»Si\\i%, ^--"^ftSBiBsX 
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come, help me I " He was observed to grow very pale by liie fore- 
man and others staudiiig near, but no one could divini' the cause 
as he hiniBelf eaid nothing. Hg dropped hie work, though it was 
only in the middle of the forenoon, drove to his home in the 
neighboring: town and lay down from mere exhauBtion. His wife 
noticing hia stninge appearance, so very unusual, ae he had never 
in Ilia life been i!!, sent immediately for the family pbyaician. To 
the physician Mr. B. confidentially related, for the first time, what 
had occurred in the woods. A few momenta later a measenger 
boy brought a telegram which atated that hia daughter (who 
had been visiting at Colunibua for two weeka, and who wa« ex- 
pected home the following Saturday evening) was amitten with 
typhua fever, and reqneating that he come at once to her bedside. 
He did ao, finding her delirious, and that she had been calling for 
her father over since ten o'clock that morning— ffie verj samp 
hourat which he heard the voice so clearly, when in the timber 
no less than forty miles away. 

While auch hallncinations are very infrequent ao far as nor- 
mal, healthy persona are concerned, they are exceedingly common 
occurrences with the insane, and like illnaiona proper, they occur 
within the realm of each of the eensee. 

With regard to the relative frequency of hallucination of each 
of the senses as compared with each other, they occur in the fol- 
lowing order — hearing, eight, taste, touch (including muscle 
Benaatiiina ) , and smell. This is certainly the order of frequency 
among the insane, though some writers maintain that among 
the sane, visual hallucinations are more common than those of 
hearing. As yet, however, there is not anfflcient evidence with 
which to substantiate any auch claim. 

Among auditory hallucinations the hearing of voices is the 

most common, and oftentimes these voices aasume thtr character 

of nmandate, in which case Ihey becomeexceedingly serious. Many 

dni and suicidal acts perpetrated by the inaane can be at- 

to the commanda of these imaginary voicea. Some 

'1 do nothins: whatever, even the moat inconsequential 

b tfoasultiog an \iuag\aaT^ kieud o( whom qttw- 
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tions and directions are asked, aod replies received. reBulting in 
implicit obedience. Even it the balludnatory comniaDd be to 
abstain from food, to lacerate the flesh, to commit a crime— no 
matter what— it is faithfully carried oat and realized in action. 

Theee hallucinatione of heariag oft*n occur in deaf people; in- 
deed, imperfect hearing is BometinieHtherpalcnnBeofthedisorder. 
Among the visual hallucinations, the most frequent forms seen 
are faces, sometimes horrible, grotesqne, and terrible iu expres- 
sion, even so much so as to cause an epileptic seizure. That the 
retina is not the seat of those visual perceptions is shown by the 
fact that hallucinations of eight mayoccur when the optic nerves 
are atrophied and the person totally bhoif, 

Tlie taste hallucinations are of importance since with the iu- 
sftne they frequently suggest that the food ha« been tampered 
with. Patients often refuse to take food as a result of these hal- 
lucinations of taste, because they are coupled in their minds with 
some conspiracy or plot. 

Hallucinations of smell may be either pleasant or unpleasant, 
more frequently the latter. Hallucinations of smell may be due 
to lesions in the brain, or to some disease in the sense organs. 
Any sort of lesion in the tempero-sphenoidal lobe [in whicli the 
hearing center is located], is very apt to produce hallucinations 
of smell. The pleasant smells are chiefly those of flowers or the 
arttflciat odors of colognes and perfume extracts. 

Among tactile hallucinations must be included those of com- 
mon feeling — the organic and muscular sensations.' Some insane 
patients complain of painful sensations which are totally subjec- 
tive in their origin. The hypochondriac is familiar to us all. The 
hallucination sometimes takes the form of a delusion with refer- 
ence to the transformation of themselves, of their physical orgnn- 
into some other substance than their body. It ifl not so very 
infrequent that a patient claims that he has become petrified, or 
is transformed into wood or glass. The writer remembers n pa- 
tient who believed his right arm to be of glass (and he wasn't a 
base ball pitcher either). Another patient came under my obser- 
TatdoD who thought her entire body ha-ii 'n«ea x.t^-RAoxw.'ai.Ns&KkJ 
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fflaa* and >•}>•■ woald not tvni h«r bead or (<p«& her moatb. even 
alMoIotd; r<^«iug to rAt,U>Tiraxt.htmaoiAer»tkberfaev. An- 
other patient r«fnsi><l to wash his bands rn water, tor fear tbe 
water wonM iii'Iurp deca; ninrv hia banda were made of wooH. 
He didn't Meni to realize that derajr was all tb« moreeoreif h» 
tailetl to t>erforin bin ablationf. 

HaltacinationH, and illnsions lUao, ma.c becanaed in tbe sane 
hy alcoliol.thiiM- nl 8ight t>eiDg tbe moat frequent. Opium, bella- 
donna. Indian hemp,etc., are known toprodacesimilarefie'-to. It 
is esceedingly rare tbat ballnc-inations of more than one eenw 
are observed in the same person. 
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A atatenient of M. Li-on Dimiont, exprpBees a well-known law 
pf nature. It ia to this effert: " Every one knows how a garment 
"Bft#r having been worn a length of time, clings to the shape of 
the body better than when new. There hfls been a change in 
the fiber and this fhangeina new habit of cohi'sion. A lock works 
better Hiter having been used for some tinie. At the outset more 
forri' was required to ovprrome ceHain ronghnesa in the mech- 
Bnisiri. The overcotning of tiiis rec^istance is a phenomenon that 
is met with in every department of nature. It is a phennnienon 
of habituation. It costs less trouble to fold a paper when it 
has been folded already; nnd just so with thenervouat^ytiteni.the 
impressions of the outer world fashion for tliemselves raoi'e and 
more appropriHte paths, and these vital phenomena recur under 
similar excitement from without, when they have been uninter- 
rupted for H (;prtain time," 

This, then, is a general statement of the pliiloHophy of habit. 
It touches not only the department of mind, hut of body and ei- 
ternal nature aa well. Wi the recent writers admit the physical 
principle which liesat the basis of our habitual activities. Thereia 
no chapter in Psychology that in of more importance to the 
teacher than that which deals with the habitual nctivitiea of the 
individual, especially of the child. 

You will remember that in a previoua chapter the assertion 
was made, and clearly demonatrated , that body aud mind arein- 
timatel; associated, that mind influences the cumlition of the 
body, and that the states of body influence the mind inits nature 
and functions. This is demonstrated with especialcleamesswhtn 
we come to speak of habit. 

Just as adislocatedfinger,a8praineclankleiOTa,bTtikwv\\«&>«L-s'e 
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in danger of being dialocoto] or broken ngain; just as a scar is 
more liable to become inflamed andsuBer pain end cold.thanare 
the neighboriDp parte; just as tiseuetbal bas once been attacked 
by different f orrns of disease ia more suhjei.-t to a recurrence of the 
disease than any other: so it is with those activities in which the 
body has once been engaged under the control of the will, they 
take place more easily and with greater facility and exactness, 
than movementH that are just newly initiated. This is especially 
true when we come to speak ol the nervous system, that portion 
of our organism which is more intimately concerned with the 
mental activities than any otber. If a certain one of our sense 
organs is atimulated, e. ^..the eye, ear, or the hand, and that 
atimulus is carried lo tlie brain to be expressed in terms of sen- 
sation, by traversing a certain path, a sei^ond etiiuulus is more 
likely to follow thepathof the first, than any other possible patli, 
provided the conditions remain the same. Let us illustrate: The 
rirst ray of light that enters the cliild's eye and passes through 
the lens and humorw, follows its coui-se along the optic nerve to 
the brnin, liutpursuosthe path of least resistanceand thenervous 
iiiipulHO terminates in a given brain center. Now the second ray 
<>F light that stimulates the chihl's eye (provided the conditions 
remain ttiesiime)does not evoke a nervous impulse that will lake 
anew route.but the path previously followed wilUietheoneselected 
in the second case. So in the early life of the child, when thebrain 
1« plastic and these sensation impulses are continually coming 
13 thesurfaceof the body, certain paths arecleariy determined 
twforshand, which become more and more fixed, more clearly de- 
Land more permanent, us the activities of thechild increase, 
^advances. 

<t only the impulses that are carried in make permanent 
tor themselves, but also those impulses that find expree- 
J certain movements of the body (the acts of will) also es- 
Mtb paths. For example: If my hand is touched with 
too, Qi* quick as the sensation in experienced, the band 
tn from the painful stimuhis. In withdmwing my 
\bfi hot iron. I make a certain definite movement. U 
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latortime my hand and the red-hut iron should again tre 
brought into close proximity, I iim more apt to withdraw my 
hand iii the Helf-same way that I did before, rather than to initi- 
ate a new kind of movement. 

You have noticed tlie same thing in the practical activities of 
daily life, not only in man, but in the higher animals. The horse 
that has occupied a certain stHll in a stable for a considerable 
length of time will, when left to hisown treechoice, go to theaame 
manger from which he has eaten for so long a time rather than 
to any other. It is only by great effort, and even severe punish- 
ment, that he can be taught to occupy other quarters. The dog 
insista upon Blcepinj^ in the same corner and upon tlie same mat 
that has been his for so long. A warmer and more comfortable 
place haa no attraction for him. He feels more satisfied with the 
old set of conditions. If we have made our home in the self-same 
building for a long period of time, we find ourselves abi^ent-mind- 
edly walking to the same house, showing that the habit of mak- 
ing that placB our destination is deep-seated and fixed in the or- 
ganism itself. I knowalittle child that had I leen permitted init« 
early infancy to hold a handkerchief in her hand as she lay in her 
crib. Aft«r having done this for some time, it wtuj noticed that 
she always asked for that knotted handkerchief before she could 
go to sleep. She somehow came to consider that that particular 
handkerchief and tl\e phenomena of sleeping were intimately and 
directly associated, so that until the time she was eight years of 
age it was found impossible for her to attain normal steep with- 
out holding the handkerchief iii her hand. This is an extreme 
example showing how little things, that take their rise in apurely 
incidental manner, become register-^l upon our organism and so 
deeply seated, that only supreme er'ort and continual endeavor, 
at great inconvenience, will eradirj.'e them. 

Aa already intimated, the quet-' m of habit is one of great im- 
portance and deep signiflcnnce f ^r every teacher as he cornea in 
contact with thecliild mind. This is more clearly shown when 
we come to consider the practical effects of habit. 
- (1) Babit aiwuya Oiminisbes tlie amount of cQQ«aoi» aM«n^ 
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tioa with rhieb oar acts Are performed. The pianist, in first 
iMraiagtoplajhiaiaatmniPtit, finds that each movement of the 
Isgen nnBt be cloeel; atteailed to, that ttie relative position of 
kfaek^riBntsibecloMijr observed, and eren then be is continnallj 
■a; bnt after agireo amonnt of practice, when these 
r moremeDta hare become habitaal, he can play while 
B eoovenatioQ or attending to something elae. He sim- 
• at tbe muflical acore and his fingers perfonn the nee- 
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Tb» bunter, as be stalks the deer through the forest, seeing his 
gaaw break eoddeni; into his field of vision and come within rifie 
nugv. ruses lus gnn, aims and shoots before be is reallj aware 
of baring done so. His organism has become trained so that it 
wiD re^tond to sncb a stimnlos invariably, and without a large 
amouut of cooscioDS attention. The eight of a deer always 
DMADS to him,th« raising of the gun, aiming it and tt>e discharge 
of its load- 
Even in cor simplest and most instinctive activities, we find 
that ve are more and more facilitated in carrying oot these 
moTements when they have become habitual. For example : The 
child in learning to walk, first attends to each movement that is 
necessary to locomotion. Fis eye select the spot nhere ha 
wishes to put lis foot, and also wat<>hes the foot as it is placed 
forward in tbe chosen position . Every gentleman tips his hat on 
meeting a lady, but he does it nithont thinking just how the nec- 
essary movements of tbe hand and the arm are tobemade. The 
Biodas operandi is not the object of bis conscious attention to 
any extent. He could not describe the exact manner and move- 
ment in which be has performed thi.f simple action. This and 
lamilar examples gn to show that theamount of conscious att«n- 
ID that accompanies our babttual movements is very small, 
is a very significant fact, for we know that attention means 
. and if habitual movements are performed with little or no 
attention, it is the same thing as saving that tbey are 
ItUe or no conscious effort. This brings then to our 
ir important conuderatioa. 
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(3) BabitttoJ rnovementssro le.vs fatiguing tbaa tbe other sc- 
t.iinties of which wb are c&pable. It certain activitiefl nre per- 
formed through habit, we flud that there is leus wear anil tear 
than if the movement belonged to another category. Tliia is 
baaed in a measure upon what we said at the outset concerning 
the fact that each Buciessive Btimuluaof an end-organ of sense 
tends to follow the same path that was taken by the initial sen- 
sation, because this is the path of least rosiatance. As theachool- 
boy's sled goes down the hill with greater ease and speed after 
the path has been well worn than it did when first broken, bo our 
sensations come to follow accustomed paths with greater facility 
and directness. It in a. principle of menlaJ economy that as many 
aJi possible of oar activities ehoalii become habitual. To present 
the matter in a crude way, ne may say tliat a well-ordered 
system of habits cunBtitutes the greatest labor-saving device 
that could be furnished the mind. But there is yet another prin- 
ciple of which, as teachers, we ought to take cognizance. It is this: 

(3) Habitu&l actioDa are performed not only with le.is effort 
but in less time than are othi-r activities. Not only is the atten- 
tion lessened and thefeelingof effort diminished, but the act that 
is performed through habit is performed in a smaller time inter- 
vat than that required for those ai^tivities which result from de- 
liberation and choice. Do yuu not see then that it is of the 
Utmost value and far-reaching significance that there be insti- 
tuted in the child's mind tertain habitual modes of thought, so 
that his mental exercises may be done at less expense to tlie capi- 
tal invested— his developing mind and his body as they toyrether 
unfold their latent powers? The good, old grand-dame, as she 
knits in a purely mechanical way, talking continually, seems to 
knit without any great amount of effort, certainly without any 
degree of conscious attention ; but if she should happen to drop 
a stitch she is at once aware of the fact, so you see that after all, 
the mind is following a seemingly mechanical activity and is 
aware of each movement, exercising its dominion over these 
movemt^Dts with an exceedingly small amount of effort, but with 
the keenest precision. 
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k feaip tM tmm w t% fc* wilk evoy iosCractor. lor oo 

;. Ja r i B fci J iJ— Maohn«Myr(i>tw:"Habit 
I CT-wbMi of >Daet;— ito MDak pnaosa con- 

■ oi lu l l— > frna the envious 
tke kudwt sod moMt 
bj thdw bfxragfat up 
mad deck'^aoid at sea 
lia darknoB, and nails 
B to fcia log nbia sod to bii lond; kome thruu^h 
if mow; itproCeclBDafroiBiBTaaioDof tb^deoeri 
Ttibe frosm sone. It dooms oa to fl^it out the battle of lite 
a tbe lioea ot out oatun or bj earlj cbMre; or make the Iimt 
hsfMiraDitwtucb di8a^re««,tKt.-aase theretsoo otber forwbich 
[ fre an Btt«d, and it ia too late to begin again/' 

Tod see, thi>n, bow this principle of habit keepa those under 
I diBerent ftocial comlitiona faJri; weU satisfied. 1 have e««Q tbe 
I DiiuT Iftn^ lull kngth on tb>^ ground, the water dripping over 
I him from t lie surf ac? veins abore. and in this cold and wet coD- 
I dition iltg^iiig with bis pickaxe, the coal from tbe shalluw strata, 
I <|i'r»rking not It^ns tban [ourtt^n hours a day for the mere pit- 
L tant-eof Mghtcentsan bnnr. That samt^ mun coiildbarechanged 
•liis occupation, Iretome an apprentice tu a machinist in tbe large 
It of 11 neighboring city, worked (ewer hoars, and received 
h |rT«at«T rtnauDeratioD. But iio, this be would not do, 
igb lio r*-alixod that bis work was arduous and that it waa 
idnally makiiigsiiohgreat db-ni anils upon bis vital energy that 
-lUBtBcctiB be Bliortened thereby, yet Ue pereisted in fol- 
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lowing the eamf line of work, t.liP same old occupo.tioD.nt greater 
incoiivenience and diecomfort simply because he had done so (or 
HO long ft time. Through the prindplee of habit, certain irapres- 
sioDS hail become registered upon bin oi^anism in nn indelible 
manner nnd in such a way ns to conspire toward making g, 
miner 'a life his only natural atriiouphere. 

I know an old man who for twenty years had been what ib 
known to railroad men as the " night caller," his work being to 
simply L-ail those engineers and firpmeu who were obliged to mn 
the night trains. Reaching an ailvanced age, after such a long 
term nt faithful service, the railrnnd official to whom he was re- 
sponsible and under whose direction he worked, decided to giv« 
him more pleasant, and what he thought morecongenial employ- 
ment: insteadof being compelli'il to work the entire night.walkinK 
fhrongh the streets, exposed to all sorts of weather, he was oHerei! 
a position whicti would pay him a little better salary and at the 
same lime exact shorter hours of labor, and. best of all, it would 
be in the daytime rather than at night. Atflret the old man sig- 
nifieil his grateful acceptance, entered upon the newwork with all 
the vigor he could command, and with complete success so far na 
the requirements of the position were concerned. After a few 
days he became dissatisfied with this new and better position, 
and this dissatisfaction grew upon him so that in a short time 
he came to the railroad official and begged that he might be per- 
mitted to go back to his old-time night work even atalesssalary 
than he was then receiving. That is, he wae desirous of exchang- 
ing what ordinarily would be termed comfort tor discomfort, 
simply because he had worked so long at night that he could not 
feel at home in any other environment— his world of thought and 
activity all centered in that employment in which he had been 
engaged so long. He had leameil to slei.'p better in the daytime 
than at night, bis food did him more good seemingly when eaten 
at night than the meals of which he partook in the daytime, and 
so his whole scheme of life had become the reverse of that which 
has always been followed by the majority of men. 
Military men tell us of riderless cavalry howea wbict.^A -osaa:^ 
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a battle have been seen to come together and go through their 
cUHtomarj evolutions, at the sound of the bu^le call. The eame 
thing IB shown in the case of many other animals. Most domes- 
tic beasts become machines pure and simple. A few years ago in 
a railroad accident in Ohio, the train bearing a portion of a 
large traveling menagerie was wrecked. The cages containing 
the tiger and leopard were broken open. The tiger at first emerged 
from the cage, and the people were awe-atricken to think of 
BDcha vicious animal being free to roam at will in the woods. 
But presently it was seen to creep back again to the cage; be- 
wildered byits new environment, the tiger sought refuge in a con- 
dition of things as nearly as possible like that to which it had 
become accustomed after so many years of close confinement, and 
could not be forced from the cage to stay. 

Mi^n who have grown old in prison have askedto be readmitted 
after having served their time, and on this simple request being 
denied, they would commit some crime that would involve their 
incarceration in theprison again. People like to do things as they 
have always done them—like to live as they have alwaj-8 lived. In 
other words, the same habits of thought, of activity and of life, 
have become fixed and permanent. For this reason it is more 
difficult to elicit the interest of older persons in a new enterprise, 
tlian it is to (rain the enthusiastic support of those who are 
younger. Habit makes people conservative, and a conservative 
ninn shrinks from new iviiponsibilities and new relations. This 
accounts for the fact that most of the revolutions of the world 
have t>een wrought by young men ; but on the other hand, this 
very conservatism is the salvation of our social institutions, so 
that the function of the teacher is made plain, namely, to incul- 
ciite those habits of thought, tidtlvity and life that will redound 
to the best interests of the initividual himtielf , as well as of the 
state in which he is a citizen, and at the same time, promote the 
highest interests of society in which he is a member. 

These habits are fonned very early in life, and become so reg- 
istered on the body that they are overcome only with the great- 
est d/ffieuIt,F. Even at the early age of twenty-five it is not fi 
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difficult matter to tell the young clergyman from the commercial 
traveler, or the young doctor Irom the young lawyer. The pro- 
feasional mannerisms have alreudy fastened their hold, and one 
cannot escape them. Hia chosen profession then becomes the 
easiest line for him to follow, and contributes & large share 
towards hia remaining in the position he has once chosen. 

Were it not for the force of habit thei-e would be too much 
changing ol vocation and society would become disorganized 
into a seething chaos. The law of babit, though an invisible 
law, is as strong and inexoriible as any of the laws of na- 
Sure. k% the law of gravitation keeps each planet within its own 
clear and well defined orbit, so man is kept in his proper course 
throughout all hia activities by thelaw of babit. The great thing, 
then, in all education is to see to it that thehubita of the child 
are of the right kind. This is the same as saying that it is the 
duty of every teaf^her to see to it that every child makes his 
organism, his body, his nervous system, his ally instead of 
bis enemy. One of the greatest teachers in the Roman Catbo- 
licchurch caught this idea when he said, " Give me the first seven 
years of a child's life and I can tell you what manner of man be 
will become." It the pupil be kept faithfully at work a certain 
number of bours of each day in perfecting the development of his 
mind and tbe growth of his body, no one need have any fear as 
to the flnal result that awaits him. Mere intention is not enough 
of a baais npon which to judge of one's character. ^Ve judge of 
character by one's actions. We tell what a man is by what he 
does, just as we tell what any object in nature is byitsqualities. 
Character ia abiding choice. It is made up of certain converging 
lines of activity that have become so deeply engraved upon our 
organism, that tendencies to act in certain directions when ap- 
propriate occasions arise, have become established. Mere emo- 
tional enthusiasm does not count; action, and action only. is the 
standard by which we form our estimate of individuals. 

Once while in London on a very cold and bleak February day 
(one of those dreariest of days vrhich only London can furnish), 
as I was walking hurriedly through the streets 1 noticed ^caq^^- 
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man poorly clad, shivering in hie sent, waiting in front of a build- 
ing quite nnique, namely, a Ciit HoBpital. The lady whoseservant 
he wau, had found a stray cat on the street and had this coach- 
man drive two miles through the hiustering winter's day, poorly 
clad and shivering with cold, in order that she might give this 
hoineleas cat a comfortable plnce. The comfort of the cat was 
prized more highly than that of her servant. You excuse her by 
saying that she meant well— that herintentions were good. The 
same might he said nf those persons who are quick to weep over 
the fictitious personages in the play of a melodrama, while at the 
same time real persons are allowed to go unclothed, unfed and 
unsheltered. This same thing shows itself in certain habits of 
philanthropy, (tne man will give to charity only when he can 
become a piit.nm of the charity ball, paying a fabulous price for 
a box, and in no other way can he be induced to help the suRer- 
ing of the lower classes of society. Another individual refrains 
instinctively (which means habitually) from any such ostenta- 
tion, not letting his right hand know what his left hand doeth, 
foreome giving iu actually " left-handed," /. e., not controlled by 
the same side of the hrain as arp the other activities. 

You have seen people who are merely bundles of emotion, who, 
instead of tipjng guided by habits of thought are subject only to 
habits of feeling. The chief element in their makeup is what may 
be styled, nnd is commonly known as "sentimental gush." 
Everything that «uc-h a one df)PH,is done from emotional springs 
of action rather than as the resaltof cool, clearintellectual choice. 
I am reminded in this connection of a little story which welt illus- 
trates the point under consideration. Shortly after the war, 
an Illinois man thought he would build a river st«amer from 
what remained of the several war ships thtit were used on the 
Mississippi river during the Civil War, by rebuilding them so 
as to be used as freight vessels along this great channel of 
navigation. He took the hull of one vessel, the boiler from 
another, engines from another, iiml his various other equip- 
t from still other vessels. After this conglomeration was 
en together, the various parts being arranged in order, 
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and the reconstructed ship was ready to be launched, he in- 
vited a party of friends to accompany him on this Tesae! when 
it made ita firet trip. The iptiBe] was gaily decorated and all 
was auspicious for a delightful run to New Orleans. The vessel 
Btart«d, a full head of sl^ani was im, ail was going well 
when it met another vessel coming up stream. It was decided to 
Balut« the approaching vessel by an appropriate blast of the 
whistle, but on this being done the engines stopped, for it took 
all the Bteain to blow the wbititle. So it is with some people. All 
of their enei^y and vitality goes to feeil a certain emotional en- 
thusiasm which profits no one, unleos coupled with intellectual 
choice. Now the function of the teacher is primarily the training 
of the habits of thetiiind. In thus training the habits of the indi- 
vidual he has before his mind as its highest aim, the completed, 
rounded out development o( the child. Intellect, sensibility and 
will nhould each have its dueshareof attention from the teacher, 
and this done, the child cannot help but be a for<e for good in 
the state and in society. "NothiuK succeeds like success" and 
nothing contributes so much to enccess as well organized habits, 
and for the rensons named at the outset, that habitual actions 
are performed with less effort, are less fatiguing, demand lees 
conscious attention, take less tin^e, and result in more precise 
forms of activity than any other that are performed. How es- 
aential then it is that seasoned, well-trained habits be inculcated, 
so thatthedevelopment of the child may proceed without binder- 
ance toward the true goal— the prefected manhood. 

Education cannot create anything new; it can only develop 
and unfold the already existing faculties of the human mind. Do 
you not see that this great end is best achieved by the aid of one 
of education's most helpful ser\-antB—7t«ii)t5? The foundation of 
these habits transforms activities originally performed with 
great slowness and eSort, thereby entailing much fatigue, into 
skillful, facile, and dextrous actions. 

Children cannot be taught by maxims, precepts and proverbs. 
These are continually eluding memory's grasp. How admirably 
that old philosopher, John Locke, puts the roa.tt)M ■st^Wi.Ni.ft*^-'^*.". 
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"A« the jeara adrancc, tbej bring grester fr««dom from ra- I 
Mtraiut, end the Lojr amst often be left to bis own guidance, 
becaDsenomentorran be«verat bia side except the one creat«d I 
in his own mind by (Kiund prineiples and steadr haliita. It is 
trve this is the best and enfent one, and therefore worth; of the 
highext consideration ; tor me mvnt expfet aotbing horn pr^caa- 
Nonary Biaxims bad good precepts, thongfa the; be deeply im- 
pnitscd on the mind, beyond the point at wbicb practice baa | 
ebaugfd tbpm to Srni babita." 

TbewordsofNiemeyer are eqnally pertinent: '■ Thelamiliariz- 
ingof yoang people,eren from their earliest years, with habits ol | 
order, cleanliDese, decency, and politeDe^e, will not be nithont J 
laMtingeSectHupon thfirinuerlife. Children take their first et^pa 
toward civiliEation in these matters. The tove lor repularity is 
thOB lornied. Evil hahitH are forgotten by disuse. The more 
rarely evil traits have an opportunity of appearing, the n 
the causes are removed by whit^h they are eirit*d, the more they -j 
will lose in strength just as physical powers relax when not I 
exercised." 

I think it is plain to all of us, that the beet thing to do is to ] 
make automatic and hahitual,as early att possible, jumt as many 
usefnl acttouH as wecan, guarding carefully nt;ainst growing into 
any nays that would be harmful to our mental or moral health, 
as carefully us we would against the ravages of disease in it 
deavop t<J make onslaughts upon our physical well-being. There ] 
is a grant monhJ saving wheu one can relegute the details of hia I 
daily life to tlie domain of habit. The more we do this, the n 
time and ''uei-gy there is saved lor the mind's higherpowers iu car- ■ 
ryiugon the more original and complicated intellectual processes, i 
Otherwise, it is as if the superintendent of a large factory gave A 
hie attention to little matters ol detail, such as oiling a valve I 
herti,tht'UH'ing on a belt there, or hiiuling cinders from theenging 1 

K>m, instead of giving hia whole mind to the broader and more i 

nprtihcnsive mntters of policy tbat slionld concern him ae the -j 
'"b git-at head. So the mind can relcgnt« certain mat>-l 
?*'t>ii] to the lower centers, and the activities tbemedvee-'B 
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may become automatic after certain great and gen<»ral principles 
have been decided. Profeeaor James puts it aptl.v wlien be Bays : 

"Tbere is no more miserable human being than one in whom 
nothing is habitual but indecision, and for whom the lighting of 
rver.v cigar, the drinking of every cup, the time of rising and 
going to bed every day, and the beginning of every bit of work, 
(ire siibjpi-tB of express volitional deliberation. Full half the time 
iif such a man goea to the deciding or regretting of mattiTS 
which ought to be BO ingrained in him as practically not to exist 
tor his conBciouaness at nil. It there be such daily duties not ,vet 
ingrained in any one of my readers, let him begin this very hour 
to set the matter right." 

The acquiring of habits saves us from a useless waste of intel- 
lectual power, which power could be devoted to the execution of 
higher aims and ideals. But not only does habitude save power 
—it also streo^thens power already possessed. Just astheblaek- 
sniith gnins added muscular power by the exercise of his arms in 
swinging the heavy sledge-hammer, or as the peasant woman 
learns to carry immense burdens upon ber shoulders or head, so 
we by stubborn practice can induce a kind of habituation in the 
realm of our intellectual pursuits. You know how Demosthenes 
conquered the drawbacks of a feeble body and defective vocal 
orgi^ns and became a great orator. The blind, deaf mute, Laura 
Bridgiuan, reached a high grade of intelligence by ceaselessly 
exercising her sense of touch. 

The great secret of this wonderful development lies in action. 
" Not by precept, though it be daily heard," says Herbert Spen- 
cer, "not by example, unless it be followed; but only through 
action, which is often callefl forth by the relative feeling, can a 
moral habit be formed. The more frequently the conscious will 
has brought the conception-process into a certain direction, and 
led it to a distinct action, the less power will he needed to do it 
again ; the more easily will man pursue the same course in bis 
tbougbts and actioiifi." 

Again, we (should never let an exception occur until the new 
tiabit ia Ilrmly rooted and deeply grovmdwiva qsh nct^X******^- 
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A. continiiitv of training is the great m^ane of ninkiiig ttie nerr- 
OU8 Bjetem our ally in our endpsvor to pursue the right course. 
Bain hits the nail squarely when he says : 

"The pecuharity of moral habits, contradistinguishing them 
from the intellectual acquisitions, is the presence of two hostile 
powers, one to be raised into the nscendant over the other. It is 
necessary, above all things, in such a situation never to lose n 
battle. Every gnin on the wron^ side undoes the effect of many 
conquests on the right. The essential preeaution, therefore, is so 
to regulate the two opposing powers that the one niny have a 
soiies of uninterrupted successes, until repetition ha* fortified it 
to such a degree as to enable it to cope with the opposition 
under any circumstances.'' 

Or, as Bahnsen so admirably states the matter: "One must 
firstieam.unraoved.looking neither to the right nor left, to walk 
firmly on, in the straight and narrow path, before one can begin 
■to makeone's self over again.' He, who every tiny makes a fi-pHb 
resolve, is like one who, arriving at the edge of a flitch he in to 
leap, forever stops and returns for a fresh run. Without un- 
broken advance there is no such thing as accumulation of the 
ethical forcea possible, and to make this possible, antl to exercise 
ns and habituate us in it, is the sovereign blessing of regular 
work. . . - The actual presence of the practical opportunity 
alone furnishes the fulcrum upon which the lever can rest, by 
means of which the moral will may multiply its strength and 
raise itself aloft. He, who has no solid ground to press nguinst, 
will never get beyond the stage of empty gesture-making," 

And finally, let us keep the faculty of effort alive by continual 
exercise. Tliecarrying ont of certain fixed purposes should never 
be interrupted. There must ever bepersevernnceand acontinual 
following up of the first success, and each subsequent advantage 
as well, until the highest of principles are deeply and indelibly 
"xed and become our oun ucquisitiou through the law of habit. 



LESSON XVIII. 

ATTENTION. 

For tfae purpose of illustration, let us suppose that 7011 are 
tfiiding uD interesting book; you are so interested in its con- 
tents that jou are unmindful of siirroundin)^ conditions. You 
do not hear the clock strike; you are unaware of the noisy 
clamor of the street; the clatter of horses' hoofs, the rumble of 
carriages, the rattle of carte, and tread of passers-by are all un- 
heard by you; you do not recognize the changes that take place 
in the temperature of the room; you are uu;iware of the time as 
it flies by so rapidly. The chair that has tn-euied uncomfortable 
heretofore could not now be improved upon : the light that has 
previously seemed dim and most trying is now most satisfactory: 
the room that has hitherto seemed a dingy den is practically 
the cosiest of quarters. 

You ask ; What is the cause of all this? The attention of my 
student frifml is fixed upon the book be is reading; his entire 
ncentrated upon it that there is no con- 
( left tor other sources of sensation, which, tor the 
time being, are of little or no interest to him. Then you see 
the senetitions of whirh we tire self-conscious depend upon a,t- 
tention. 1 have read of students (I have never met them) so en- 
grossed in their studies tlintthpy would be utterly oblivious of 
surrouniiing circumstances, even letting the fire go out and al- 
lowing their rooms tn become freezing cold without knowing it, 
HO interested were they in their lessons. I know a banker who 
frequently forgets to eat his noon luncheon, he is so interested in 
the work of his office. "The scholar poring over a mutilated 
passage of ancient manuscript, to the neglect of his appetite, or 
the naturalist patiently observing the movements ot insects or 
of plants, indifferent to cold and wet," each sa^-^\\i«. «tt.^'Cisj« 
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example, illuetrating a high power of prolonged coucentratioD. 
Carpenter tells us of the celebrated Braunschweig mathematician, 
Gauss, who, while engaged in one of his most profound investi- 
gations, was interrupted by a servant telling him that his wife 
(to whom he was most deeply attached, and who was at this 
time seriously ill) was very much worse. " He seemed to bear 
what was said to him, but either he did not comprehend it, or 
immediately forgot it and went on with his work. After some 
little time the servant came again to say that his wife was sink- ' 
lug rapidly, and begged that be come at once to her bedside, to 
which ho replied, ' I will come presently.' Again he relapsed into 
his previous train ot thought, entirely forgetting the intention 
he had expressed, most probably without having distinctly real- 
ized to himself the import either of the communication or of hia 
answer to it. For not long aft«r when the servant came again 
and assured him that his mistress was dying, and that if be did 
not come immediateiy he would probably not find her alive, he 
lifted his eyes tor a moment and calmly replied : • Tell her to wait 
till I come,' a message he had doubtless often before sent when 
pressed by his wife's request for his presence while he was simi- 
larly occupied." 

What we Rftually perceive depends on attention. Let the 
logger, the artist, the weary traveler and the hunt«r approach 
the same forest and each will place a different estimate upon 
it, because each looks at it from a different point of view. 
Each sees a diffei'ent forest from that perceived by any of the 
others. The logger calculates the number of " lumber-feet " the 
choice timber will produce. The artist observes the grace of 
trunk, the coloring of leaf, form and outline, light and shadow. 
The weary traveler appi-eciates it tor its delighttui shade and 
moesy bed. The hunter values it chiefly for the game that can be 
secured within it. Yon have no doubt heard the story of the 
mtncky gentlemen who regarded a beautiful grove as of little 
« becanse "neither coon nor opossum had been caught in 
ove for eight years." What one perceives, depends fl 
ree of the object to wbich one ^ves his attention. Ba«b 
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ot the four— logger, artist, travelpr. hunter— perceives a different 
forest from that perceived by the other, because each attends to 
a feature or characteristic quite different from that which occu- 
pies the mind of the other. 1 myself have walked a thousand 
times along the same path without having observed a certain 
little crooked tree which was pointed out just yesterday by my 
little Eonr-year-old the first time he passed by. 

Attention is in everj sense the prime condition of all mental 
operations- Every form of intellectual activity includes some 
form of attention. Now as all mental growth ia merely theresult 
of intellectual activity and since intellectual activity involves at- 
tention, you can readily see how intimately associated are the 
active increase ot mental powers — renl mental growth — and the 
power of attention. Volunt-ary at^ntion. which is ordinarily 
labelled "concentration," lies at the basis of all accurate obser- 
vation, clear memory images, reasoning, feeling, in tact all men- 
tal activity. The vividness ot our associated impressions is 
directly dependent on the amount of attention given to them the 
first time they were perceived. Present inipressiona never ex- 
ert their full force in calling up associated impresssions except 
when they are kept before the mind by an act of attention. 

We know that the same act of knowledge, whether it be in the 
realmot hearing or the realm of vision or of touch— no matter in 
what domain — the'snme act ot knowledge may beperformed with 
greater or less energy. I may be endeavoring to see a certain 
star in some well-known constellation, and desire to see it in its 
relation to the other stars comprising the group. I may make 
mt little effort and am rewarded by seeing but little. In fiict the 
int of knowledge gained is almost directly dependent upon 
mount of effort used in the endeavor to gain the item of 
wiedge. Now the greater or less effort employed in the pro- 
cesses of knowing is called attention. Looked at etyniologically, 
we find that attention is first a form of the word "tension" and 
he effort with which any one of the mental processes may 
mpanied. As such an activetension of the mental powers, 
i attention is opposed to the relaxed state oi imQ^STi ■»\iv3&."iMst^ 
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is DO coDBcious exertion to fix the miiid on any particular object. 
What the teacher call§ inattention (and properly too) is the liflt- 
lesB, drowsy state as differenced from the state of spontaneous 
and wakeful activity. 

Before the rise of attention the soul is in a sort of ComBbose 
state, allied to a state o! dreanileBs sleep. The mind is aroused 
from this stupid, lethargic condition n heu it begins to attend to 
some sensational exL-itement. Were it not for the acta ol att«n- 
tion, man would always lead a V4^etative sort of existence He 
would be ever in the condition of infantine stupor and lethargy 
which characterizes theearlyda.yn of existence. Wereit not forhis 
fli-at act of attention, which is evoked by some sense stimuli and 
consequent excitation, he would ever remain as irresponsive, 
dumb, unfeeling and unintelligent as an oyst«r. He would poe- 
sens no power of self-direction and would be no luorc than a mere 
rudderless bark, or a log floating here and there in an aimless 
way, drifting with wind and tide^the sport of the elements. 

In what way does an act of attention really contribute to 
mental growth? My own view is that the iirst result is an im- 
provement in the discriminative ability of the senses which, as 
has been pointed out in a previous chapter, lies at the basis of 
all exact comparision, accurate memory and precise reasoning. 
Suppose for example, you are hefting weights. You desire to tell 
which of two is the heavier. To do so correctly you must attend 
to what you are doing. You cannot listen to a conversation 
and at the same time judge between two weights with the same 
degree of certainty you experience when you utt«nd to the weights 
and the weights only. Youarelistf'ningtothestrainsof the violin. 
Two tones are produced that are only difierent by the slightest 
shadeof interval. This slight diffepemewill bennobserved unless 
close attention is paid to the sounds as they are produced. Sup- 
pose again, you are trying to judge the texture of cloth, or the 
thickness and quality of writing paper, bythesense of touch. To 
do even this simple thing well, you must attend to what you are 
doing or your sense discrimination will be at fault. The imme- 
dJate effect of an act of attention is that greater force, Tiridnt 
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and distinctneBS are given to the object before the mind, because 
one's diacriminative ability is improved thereby. Why can the 
ten-year-old boy tell one raib^iad engine from another simply by 
the sound of the bell, while jou or I cannot? Simply because he 
lias attended to this peculiar feature of the locomotive while you 
and I have not done so. How is it that the stoek buyer can 
gness so nearly the correct weight of a beef, hog or sheep anil yon 
or I would miss it by many pounds'.' Von say because "it is in his 
line. " This merely means that he. in order to succeed in his busi- 
ness, must attend tiosuch things, whilf you and 1 need not do so. 

.Just as our sensations are rendered more distinct and clear by 
our attending to them, so are oil aurother mental activities simi- 
larly affected. Note in our acts of memory. Have you not fre- 
quently thought of this — that what we actually remember depends 
din-i-tly upon what we attwnd to 7 Tell a story to two children. 
Let one of the children be seated in your lap where he can watch 
every expression of face, eyes and lips, catch every sound, 
note every clmnge in modulation and quality of voice and 
perceive every signifleant gesture. Let the other be occupied in 
building block houses on tlie floor, or putting together ii dis- 
s©ct«Kl map. Is it a matter of conjecture as to which child will be 
best able to reproduce the story — will remember the lieet? Why 
is it the old msn remembers so well the incident of his early life 
and can remember scarcely at all what happened yesterday? 
Why, simply because he was more interested in his boyhood ex- 
periences—he attended to them more closely than he did to the 
event* of yesterday. 

Then our chains of reasoning, our conclusions gained by reflec- 
tion, are very dependent ujion our acts of attention. Take, for 
example, the discovery and application of that law of cnuHe and 
effect in the narrow domain of individual experi-'nce. The savage 
sees the rifle for the first time. When it is discharged he hears 
the explosion and sees the antelope fall. He reasons that the 
noiae of the explosion killed the antelope, because the sound 
was the prime object of his attention. My little four-year-old 
boy came to me only yesterday insisting that his shoes be pol- 

h. P.-16 




/xjcncu, iMmoxa ix pstchowgy 

B» olM«rT«d long ago that ne« I 
tUa to tbe most Tiiid picture in f 
lo^ or polwb ul tlH> shoe itwll. 
ibIbb gardra smoking hta pipe, the falling 1 
bwof gTBTitatioD. Why? Simply I 
fixed upon the memblance betwwn J 
■ rerohitioB of the heavenly bodieB, 
of fnfing so excefdinglj important I 
by tfc* attentiTe power. Take Bach a feel- f 
yooattend toil and think of tlie 1 
is tbe feeling ittwlf. In the I 
of aympatby-, pity and tbe like, we find that thefl 
nt of attmtioo giren to tlie object determinea tbe iat«Duty 
and Mope of our feelings of commiseration . Tbe sensnoiu thrill 
of Biinie is not expmenced by odp «ho is inaitentiTe. Thema»- 
terpaintiiig eTokeanoBablime tboajrhtBin tbe mind of him who 
does not ivally study the painting in cooaertion with tbe ideal it 
repr««ent9. So it is with onr bodily pleasures and pains. In 
times of escit^cDeat when ihe attention is diverted, the keen, cat- 
ting pai^ of nearaigia iind rhf^umati&ni are for the time being 
inmotM-etl and not percdved. It is kuonn that soldiers wonnded 
in battle hnre hardly fell any pain at the time, so excited were 
tbey by the Iray. I carry an ugly scar on my body which was 
caused byaserions wound wli^n about ten yenre of age, but which 
I never felt until after the eseit»-ment of the ball game was over, 
Oor choices or acti»of will aleo depend largely upon theamonnt 
and direction of the attention exerted. Suppose the boy has a 
lesson to get and another l>oy inTil^s him to go along with him ' 
bn see the circus parade. Will be go or will be remain and study 
Ub lesson? That depends on wbiih of the two posdble lines of- 
jthity he gives most attention to in his thonglit about tbs 
attPr. If he dwell in thonght only on the fun of seeing the dr- 
fl and does not permit his mind to dwell on the consequences of 
Meeting his task, he will go to the show. But i! these condi- 
rgversed and he think o( the humiliation a failure at bis 
IBtail, of the displcaiinrp it will cause his parents, the 
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probability of getting a " black mark," ett , ho will in all proba- 
bility remain at his leesona, though hard it may be. So it is in 
reforminff and helping men. Von cnnnut change individuals by 
merely prohibiting oertain lines of condnft. The everlasting 
"No" whicli confrnnts us on every hand nei'er makes manor 
child one whit better. To improve and elcvnte man means that 
a new possible line of activity must be placed before hin). 
Tliis new object most be of a kind to interest hiro— to enlist his 
attention and thereby gain hisaffei-lion. "The expulsive powfr 
of a new aBeclion" is the law expressive of the changes that take 
place in men '« lives. To illustrate, in a crude way, what I mean: 
I am standing before my class busily talking to them. While 
thus engaged, and oblivious of all Burroundings, I feel the touch 
of a friend on my shoulder. I turn from my class to this friend. 
It is one a(.t. I turn from class to friend. So in all changes. 
Men do not first renounce and then take up something new, but 
do both at once. The gospel of mere renunciation is the gospel 
of n^ation. So with your pupils, do not insist on their lopping 
off certain habits before entering new lines of activity and con- 
duct. Simply show the child something heu^'do — not what 
he must not do— and make this new possible line interesting to 
him, i. e., enlist his attention and if you do this euccessfnlly, the 
old objectionable habit will atrophy 

Perhaps this brief survey will indicate to us something of the 
important function tbatattentian fulfills in our mental economy. 
The chief function of education is simply to direct the attention. 
along proper lines and see to it that the attention sustains itself 
when certain of the more important and vital facts are brought 
up tor consideration. You rendily see that the great differ- 
ence between the educated and the uneducat«d man ia found in 
the tact that the former has great capacity for close, steady, sus- 
tained, concentrated attention. The importance of training the 
attention can scarcelybe overestimated. When von say to your 
pupils, "Give me your attention," what do you really mean? 
You mean that you want them to stop thinking of the game of 
" one-old-cat " played at recess; ottheexani\iva.t\auVo«iTa««w6o^j 
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end of the month ; of the Burreptifious imte— indwd of everything 
CKceptwhat you are eaying.hy simply allowing what yoii are say- 
ing to comeintothecleareBtBelf-eoriacionsneBS intheirown minds. 
All inattiPtitive mind is an absent mind. We call people who fail 
t() attend to certain of the common affairs of daily lite that so 
intimat-ely concern them, " ahsent-minded," In the first school 
I taught there was a, very ubnervant little boy, whose seat was 
near a window. I remember one day when asking the primary 
I'lass, of which he was a memt>er, to name all the various kindsof 
flowers they had ever seen; several were named, when up went 
little Walter's hand with a vip-orous eagerness that seemed quite 
unusual. I gave him a noil of permission to speak, thinking 
he would add his contribution tothelistof flowers already named 
by his fellow pupils. But no 1 He broke out with the explosive 
remark, "Oh, Teacher! there's ten or forty pids (pigs) in the 
Ki hool yard ! " Little good did the crude lesson on flowers do 
liini. He was not attending to the matter under consideration. 
His mind was " absent " so far as the lesson of the rlass was con- 
cerned. 

Ynu may have discovered in your own experience that there 
are two kinds of attention, just as we show later that there are 
two kinds of memory. I will illustrate what I mean. You are 
readingarixther dry, uninteresting hook. You Audit ■'up-hill" 
work. You hear a foot-step on the pavement below. You are 
tempted to look out of the window, and do so, to see who is pass- 
ing by. It is only by a supreme effort that you get your mind 
back to yoiirreading. Or you are in church; the sermon may 
not be very interesting, at least not so interesting as the bonnet 
or cloak worn by your neighbor. Tour mind wanders from this to 
that object, and finally you find yourself thinking of sometfaiug 
quite remote from the services going on in your bodily presence. 
Only by direct act of will can yon focns your attention upon the 
sermon. 

This lendH us to name the two kinds of attention, voluntary 
and non-voluntary. In holding our attention down to the one' 
thing— the book or sermon— in spite of ita effort to wsndez 



ATTmriON. 229 

here and there, in the effort to eo focus our mental power, ne are 
performing an art of voluatary B,tteat\o\i. But when tLe mind 
wanders here, there »nd yonder, flitting from obji-et to objfct 
like a restlese bin), without any direction or coiiBdous effort 
on our part, we have nvn-voluutiuy attention. It ia the mere 
force of the object that holds the mind in the latter case, while 
in the former, we attend to a thing in obedience to our wish to 
know about it, and b,v an effort of will we direct our mind to 
inreatignte tlie fact that ie ponsciouslj sought out. Or, to put it 
more clearly: In non-ro/ufifa(;j' attention thpreie but one thing 
that influeufes the mind — the thing attended to; in vohmtary 
att«ntion there are rim things — the thing attended to and 
some reason, motive nr desire for attending to it. Voluntary 
attention may be distinguished by the presence of an aim or 
purpose. We attend voluntarily when we are desirous of gaininf; 
some pleasure, information, knowledge, or some real or imagined 
benefit from the object or thought which presents itself. 

Some of us saw the great and terrible conflagration at the 
World's Fair Grounds last summer. I refer to the fire which di- 
stroyed the fold Storage building in which nineteen brave men 
lost their lives. The ten thousand of us who stood helplessly by, 
as the men Itoped from the lofty tower intii the blazing fui-nace 
of Are, could not help but attend to the horrible sight. The eyes 
of every observer were riveted in morbid curiosity on the burning 
building and the bits of humanity leaping through the atr to 
instant death, wondering wlmt wouM next take place. One could 
scarcely turn from the horrible scene if he would. This close, 
steady observation of the burning building, while the person 
bimselt is utterly unmindful of the fact that he is standing up to 
his knees in "water, run be styled an act of non-voluntary att^-n- 
tion. But suppose there is a banker's clerk in the irowd who 
realizes that he must get his books and pajicrs buck to the bank 
before three o'clock or lose his position. Remembering this and 
turning reluctantly away— tearing himself away by sheer force 
from the terrible but fascinating scene— he indulges in an act of 
voluntary attention. 
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Ilib katla ne tn apeak of a related tact, aaaiely, that thestia^ 
nina to an act of attentioa ma; be Htbrr aoiaethtng exteraal— 
rottBwrterl with thp objert attended to— or aoBMthitig tntenial. 
Anext«nial gtimnlpa conabtool aoaw tattre rting ieatow or strik- 
il^ charart«mtic of the object itaelt bj means of which the atlen- 
tlon ia attract«rd aad arrested. For example, ihe ctaild'e atten- 
tion is ama8t>(| hy the brQIiant yeJlow of the ortut^, the tinkle ol 
thebell.of the''eiickoo"of theclock. An internal stiroulaa, as 
JOS already mtrmiet, ts a motive or impolse in the mind, whicli 
motive or impulse prompts the child to pal forth ite attention in 
a part.imlar direction, snth us the desire of a child to pleaee his 
t««cher. or to gain a "head mark." or stand well in his class, or 
to bat ont a " liner" every time he plays ball. Under theee two 
aorta ol stimuli— the external and internal — the chad's power of 
att«Dtioa dovdIoiiK with wondei^al rapidity. 

Aa lonff as the child iaeaiialileof non-voluntary attention only, 

he is at, t,hem<ircy of mere outer impressions— theeffects of exter- 

.1 Btlinull upon hie sensuriurn. "Aa the course of a stream de- 

I pends upon thu slope of the ground, so the direction of his att«n- 

l tioD dtipendtt upon the nttractivenesa of hie sensations." 

Bat one cannot go far in the ezercise of the non-volnntary 

f flttantlou without developing the power to attend voluntarily. 
'Every art of non-vohintary attention on the part of thecbild 
naktw every at^t of voluntary attention easier. In his acts of non- 
rolnot- ~~ ■^ttentiiiii he in Htoring up memory imagee of impres- 
(and painful. This leads him to seek out those im- 

I ^ giVf liilii ploaaurt' and de\\ght, e.TvdftO'J'aWTfta.Ts 
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attention begins, These flret acts of voluutary atteutionmay take 
place almost any tJiue after the child i« a month old. 

Now in the next place, the underlying preeuppositioa of mod- 
em Psychology, that all mental procesaee have a physical ba^ia, 
requires us to examine the processes of attention with a view to 
discover their physiological correlate or "nervous" substrate. 
That th^re is such a substrate is quite apparent in many forma 
of attention. With reference to nearly all the data coming 
through the active seuses — touch with movement, vision, etc.— 
it is evident that the muscular apparatus of the particular organ 
engaged — e,^., the hand or eye — is clearly brought into action. 
To attend to any visible object, for exampli!, a pyrotechnic dis- 
play of sky rockets, 
flery serpents, Roman 
candles, pin-whei'Iti 
and the like, is to di- 
rect the eye to it by 
appropriate c o o r d i- 
nationof its muscles 
and accommodation 
of the lens. Certain 
mnscles are thus in- 
nervated and produce 
movements as the 
concomitant of a sim- 
ple act of attention. While this is going on, certain other mus- 
cles are inhibited from acting. Close attention, of necessity, 
involves arrest of movement, as is seen in the cessation of loco- 
motion, the arrest of respirnticn and the modification of the 
secretions during an iutenue effort of thought. 

Byanact of will attention may he intensified and accomodated 
tothe object, with a marked infiuence upon the quickness and ac- 
cnracy of the mental processes. Voluntary increase of attention 
diminishes the time rate of mental proce«Mes, while dispersed or 
distracted attention increases it, These two changesin the cl«e*- 
aeeeot oarperceptioaa take p\acetai dgy!n&qttCft"oyim.'tiafc'^»g«g»» 
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in the amount of attention. This is verified in our commonest 




FiauRB 40. 

experiences. On awaking gradually from sleep our surroundings 
become less and less obscure to our various senses as the degree 




Figure 41. 

of voluntary attention progressively rises. The voluntary at- 
tentioD of the individual will oftentimeci dissolve an illusion of 
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sense and can cbnnge the entire appearance of the visual object. 
For example, in Fig. 39, tlie same arrangement of lines may be 
seen entire, ae a staircase or a portion of an overhanging wall, i. 
e., the point & in the figure can be made to appiear either nearer 
or farther off than b. 

So in figures40and'ilwecan aee the B^stem of lines in either of 



several waja, according as we direct the att«ntion: thus Fig. 40 
maybe perceived as a hollow cube opening on any ofitssidefl. 
Wecan seeit just as we desire to see it, by directing our attention 



\ 

\ 



to this or that feature making it especially prominent. Likewise 
Fig. +1 can be made to recede or stand out in relief. 

In Fig. 42 there is a aeries of similar objects so arranged that 



certain ehaiaeteristics are emphasized, thus claiming the atten- 
tion, and the entire figure or aeries auggeata motion. 

In theaecond series (Fig. 43) the same figures are used, but bo 
arranged as to intensify certain pointa other than thoae brought 
out in the flrat series — and the entire series suggests rest. 

In Fig. 44 we have the same oljiectttatTaais^^^*'*'^'^*^**'''*'^^^ 
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order, and the attentioa ie called to certain special features in 
the arrangement so that the entire figure enggeets opposite 
motion. 

The skillfnl etoher takes advantage of us and causes us 
to see what is not but ought to he, in the image thrown on the 
retinal mosaic. He furnishes us with a few crude lines and the 
mind supplies the rest. When a young child in the primary 
school, I had some difiiculty in spelling the word ''together." 
Mj teacher called my attention to the tact that it could be sepa- 
rated int-o three Uttle words, "to" "get" "her," so the word 
stuck to me in the form ol that rather forced set of associations, 
and I cannot rid myself of it. So in waiting for ii footfit«p the 
anxious mother strains her attention, and the slightest noise is 
for the instant interpreted as the sound she so longs to hear. 
The track athlete, waiting for the discharge of the pistol {the 
signal as he starts in the hundred-yard dash), will construealmost 
any noise to be thechosen signal. He will make many a"false 
start" at the snap of a finger, the dick of the pistol hammer, or 
the crackle of a broken stick. Why? Because his attention is so 
heightened that every muscle is tense, and the object thought of 
—the quickest possible run — tends to realize itself in movement 
at once. Prof. James instances the case of the meaningless 
French words, "pan de lieu Rbflne que nous." Who can recognfue 
immediately the English, "paddle your own canoe?" But who 
that has once noticed the identity can escape having it arrest his 
attention again and again? Yon have no doubt heard the tale 
of the maiden lady, rather ancient and experienced, but none the 
less ambitious and aspiring ( at the same time quite sensi- 
tive), who attended a religious meeting where the song "Put 
your armor on, my boys," was sung. As soon as the hymn was 
announced she jumped up from her seat and rushed from the 
room, relating afterward that she would not go to such a 
"horrid" meeting again, for they sang, "Put your arm around 



ler example, a simplediagram like that ebown in Fig. 
It sometimes as twoAarge, fiu^%T\'ni'9tA«&\iT\a3\^«ft^ 
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again as a hexagon, with angles spanning itssides, and sometimes 




Figure 45. 

as six small triangles stuck together at their comers. The inside of 
acommon pasteboard mask or << false-face," when painted like the 

a 




outaide and looked at with one eye in dvrac^ Vu(giv\iAQOt&cRicc<(«t- 
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instead of hollow. Or bend an ordinary visit iiif^ijirij acrosM the 
middle BO that it h halves form ao angle of aliniit 90°; set it ii|)- 
right on the table as in Fig. 46. and look at it ateiidily with one 
eye. You can makeib appear to open towards ynu or away from 
yon — can make it eeem concave or convex, almoet at will. 

AIbo in Fig, 47. the ordinary representation of a. scroll or 
rolled eheet of paper, one can make either the right or left half 
seem concave orcoEvex at will. When the right half appeiim con- 
vex thelettappearscontave.and rice versa, 

A two-colored painting or draw- 
ing appears quitie different accord- 
ing as II person comprehends the 
one or the other color as the 
background. The perplexing and 
tanlnlizing pictures which some- 
times appear as grotesque forme 
and dancing sprites among the 
branches of the trees, especially 
when looked at against the clear 
sky, do so very readily if one con- 
ceivea the bright sky as the object 
and the dark branchesastheback- 
gronnd of the picture. 
So you '11 n make wall-paper pst- 
tiouRE 4/, terns assume many fantastic ancj 

groteB(]ue shapes at will. Individ- 
uals have eyes lor what they wish to see— ears for what they 
yearn to hear, and so on throughout all the sense and thought 
domain. 

But it may also be said that voluntary attention, since it is in 

all probability correlated with the activity of the highest, lateet 

developed, most sensitive, and most easily deranged nerve-i.'en- 

1, ofiers an excellent and important means of estimating men- 

ealth, growth iind vigor. [In a subsequent chapter wesupply 

iesof specific tcKts that are well calculated to determine these 

e.J MeatBl disease is commQii\2 at\ie>Tv4*4 vi\\,\\ d^s,%asb■ 
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ances of the normal process of attention. When b. man ia unable 
to throw off the cares of buBineas and ceases to give a normal 
proportion of his attention to other interentB, wehavethemani- 
feetationof an incipient tendency to morbidnesa of the mental 

fUQCtiOIIK. 

NowoD what does the amount or deg^reo of attention depend? 
The amount of att^-ntion exerted in any mental act depends on 
two chief conditions: (a) the quantity of nervous energy dispos- 
able at the time; [b) the strength of the stimulus whosefunction 
it is to rouse the attention. The flret condition is directly de- 
pendent upon the stat* of bodily health, the amount and Itind of 
nourishment the person receives, the time of day, et*?. Thus, a 
healthy, vigorous child, in the early hours of the day has a sur- 
plus of eneriry which mnnifest^ it«elf in an exaggerated degree of 
attention to the smallest, ami ordinarily most unattractive, of 
ohjectH. On the other hand, a tired, weak, poorly-nourished 
thild requires a moi-e potent stimulus to arouse him into mental 
activity. 

The nature of the process of attention has been considerably 
cleared up hy recent experiments. For a long time it has been 
disput-Ml as to how many impresaionH can be attended to at once. 
Of course, in a general way it must be remembered that the num- 
ber of things to which we can attend is altogether indefinite, de- 
pending on the power of the individual intellect and also on what 
the things are. The old-time philosophers maintained that the 
" unity ol the soul " precluded the presence of moi-e than one ob- 
jective fact or thought at the time. This artificial view was given 
to us in childhood by our teachers, who said it was abBolutely 
impoBMihle to do two things at once— a dictum, the falsity of 
which was demonstrated by the boys at recess, who would " rat- 
tle the bones " with the hand and at the same time sing a song of 
a very different measure. I once saw a "freak "on exhibition at a 
State Fair, who could write a selection of German poetry with bis 
right hand and at the same time write a prose selection with his 
left — not letting hi8"left hand know what the right hand doeth," 
M. Paulhan has experimented qait« extenswe^^ ccvXjQfetQftKvsK 'A 
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divided attention bj decluiming one poem aloud whOe he n- 
p<<ttt«d a diflerent one nieQtall.v, or by writing one sentence while 
utt«riDg another, or by calm la ting certain snms on paper while 
niciting poetry. I'aulhan compered the time occupied by any 
two operations done mmultaneoiiely and 8eparat«]y, and found 
tliitt there was a considerable gain of time when done simultane- 
ously. He himself Bays: >' I n>rit« the flret fourversee of Athalie 
whilst reciting eleven of Mueset. The whole performance occu- 
pies 40 seconds. But reciting alone takes 22 and writing alone 
takesSl.BO thiitthereiaadifferenceof 13 se<.'»ndB in fa\'or of the 
simultaneous operations. . . . I multiply 421,312,212 by 2; 
the operation takes 6 seconds; the recitation of four verses 
also takes Q seconds. But the two operations done at once take 
only 3 eeconds, so that there is no loss of time from combining^ 
them." 

Hecentesperiments show that when a number of small objects, 
as lines or letters, are placed sufficiently close together to be seen 
simultaneously, and presented to the eye just long enough for 
the excitation ot the retina (about ^J^ of a second), four, five, or 
even six ol>]'ect8 can be grasped aimultaneoualy by tlie attention. 
I'rofessor Jcvons, by counting instiintaneously beans thrown 
into a box, found that the number 6 hub guessed correctly 120 
limes out of 147; 5 correctly 102 times out of 107; 4 and 3 al- 
ways right. Professor CatteH made a similar series of experi- 
raents in a more thorough-going and precise way. Cards were 
ruled with short lines, varying in number from four to fifteen, and 
exposed to theeye for ^-^ of a second. When thenumber of linee , 
exposed was but tour or five, as a rule no mistakes were made. For 
higher numbers the tendency was to under rather than over esti- 
mat«. Similar experiments tried with letters and figures gave the 
same result. I have often found the same thing in a much cruder 
experiment. When asking a class to glance just for an instant 
at a chandelier, they would never fail to perceive the exact nam- 
ler of gas jets composing the chandelier, when there were six or, 

■BsinuumbcT. My lecture room is partitioned on the one dda*. 

fti nriea of glAas window panes and oak panels. There 
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thirty-flve of theee panes of glaea, but on askiiif; my studentB 
aft«Ta iDonientarjglance,t!ie estimate was trom 25 to 32. 

In the cafw of Buch related objects, of course more than one can 
be attended to at the same time. In the less automatic procesBes 
not more than one ought be attended to at onre, for it cannot 1j« 
done advantageously, in spitt^of tbefact that Julius CiPsarisBaid 
to have dictat^HJ four letters while be himself wrote a fifth, for in 
the more complicated mental acts there must of ueoeesity be a 
great deal of oscillation from one object to another, and con- 
Bequently no gain of time, 

We now come to consider the relation of interest to attention. 
We know that a prolonged monotonous impression fails to hold 
the attentiou. The constant whirl of the mill's machinery soon 
ceases to be heard by the one who works in the mill or lives near it. 
Buch a prolonged monotonous impression has little or no effect, 
because it soon loses its novelty and ceases to enlist the attention. 
Every teacher knows thatif he frequently or continually addresses 
his pupils in loud tonee, he misses the advantage of occasionally 
raising Ids voice. I noticed quite frequently, when visiting the 
Volksschiile in (iermany, that they were noisier than our own 
ttchoolrt Himpiy because the teacher habitually spoke in the tone 
used to command a bngadeof soldiers; and I also noticed that 
the children paid no heed to ordinary su^estions, but each de- 
sire of the teacher had to beexpreBsedin the form of a command, 
and the child did not seem to think he was espected to obey un- 
less the toacher came upon him like an avatancbe. 

We know that a. sudden change of impressions, such as is pro- 
duced by the unexpected firing of a gun, the flash of lightning, or 
l>rilliant flowers growing from cold, gray graiute on the moun- 
tain side, acts ax a powerful excitant on the attentive powers. 
Novelty plays an important part with reference to our acts of 
attention. The enterprising merchant realizes this when he prints 
his advertisement in "flaming colors," or bi'ade it with start- 
ling expressions. Something new attracts the attention because 
it stands in contrast to our ordinary run of experience. The 
child, like ourselves, will attend only to what intereete him. ThU 
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fi>elinf^ of interest (which attracts and holds the attention) may 
driw in vnrioilH wa.VB. 

( 1 ) InterpBt is arouspd when the object itself or the thought 
present^ is tieautiful or attractive, /. e., (rjves pleasure in the 
very net nf attending to it, Thue the bain? will keep hiseyee fixed 
(or a considerable time on a bright bnil, or will listen attentively 
to II iK-il. because of the pleasurable effect produced, Whoever 
heard of a boy going to sleep at a circus? The same boy who 
stariiB into vacancy when the teacher holds forth on "common 
fractions" will be all eyes and pars when attending a'-Ohristmaa 
Tree" entertainment. The boy who can scarcely he induced to 
curry an armful of wood or bucket of coal for his mother, gets up 
before daylight to get an opportunity to carry water for the ele- 
phiiiit of the traveling show. PI ca^ureie really the mainspring 
of nearly all our actions. 

('2) Another productive source of interest is the connection or 
relation that the thing under consideration bears to previous 
pleasant or painful experiences. The child who cannot subtract 
17 from 31 in the abstract, can do so readily if you ask him to 
jwrforni the operation with reference to something concrete, for 
exiiinpli-, marbles. The thought of agameof miirbleBleudsinter- 
est to the usually dry and tedious lesson in arithmetic. Achild wiU 
nlwayslisten to whatever is related to its own familiar pleasures 
and umueenien ts. Likewise, the attention is immediately enlisted 
in all those acts that are connected with the child's painful ex- 
periences. States of fear, suffering and pain are emphatically 
Items of his experience and all id<'as that can be conceived as as- 
sociates with them , immediately elicit the most profound interest. 
The child will listen to a pitiful tnh> of a boy lost in th*- woods, 
ponued by bears, etc., until your story makes him weep. But 

■pito of t-he pain the story gives him, he insists on having it 

d over and over again. Kvery painful and pleasurable esperi- 

Bthnt comes to the child serves to rivet his attention a poD 

dMB, thoughts and objects in any way related to thatexpen- 

td gives birth to what is known in practical life as interest. 

b-rost of iJic more intellectnal sort, arises out of what » 
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commonly termed curiosity, Tlie child's attention is attrai^ted 
bj what is new, strange and mjetcrious. If he see a [ull-growD 
cucnmber in a bottle whose opening at the neck is but a quarter 
of an inch in diameter, he at oni.'e is curious to Itnow how it ever 
got in the bottle. IF he see a light extinguished when lowered 
into a jar of carbonic dioxide, he wants to know the cause. Thiu 
makes it incumbent upon the teacher to lay the fa^'te to be ac- 
quired by the child, before him in aiicha wa.ythat he maydistovev 
Bome of them for himself. That is. do not tnll the child every- 
thing, but let his curiosity be aroused, his interest elicited, (ind 
he will discover certain new tact n for himself, and they will stick 
to him better than all yon could tell him. 

(4) Another secret of interest, perhaps its greatest and most 
fruitful source, is in adaptation. The sled, blocks, dolls, toy 
watches and games of childhood amuse the child because they 
are just suited to his stage of development, and mnke certain 
demands on his powers stimulating him to exercise them. The 
teacher, if he expects to interest the pupils, must place before 
them tasks that they nreable to perform and lessons that they can 
easily comprehend, in order that their powers may be strength- 
ened tor greater achievements when there are "more worlds to 
conquer." So it behooves the teacher to continually study the 
child's mind, to learn its contents and " take stock '" ol its ideas. 
Unless we know our pupils thnroughly up can iwrpr pepfeetly 
adapt our teaching to tlit-m. 

Again, we can help our pupils in becoming int*re8t*d and main- 
taining their interest, thus developing their powers of concentra- 
tion, if we judiciously arrange our dnily programs of study and 
recitations. You may use your fingers in manipulating the keys 
of a typewriter until they are painfully tired; yon may employ 
your eyes in reading fineprint until theyiK-he, but at the same time 
you may be able to walk without any sense of fatigue. In like 
manner certain of the intellectual powers mny be engaged in the 
MerciHe of their functions until the.v are fatigued, while the rest 
remain comparatively fresh and vigorous. Now we know that 
change in work, either with reference to bod\\.'3 ox uwwX^Ji fefiM\"«V 
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ties, is refreeliing. This should be borne in ininil in the arrange- 
ment of our programB. History nnd Geography both tax the 
memory severely. Hence neither slioulii follow the other, and so 
on with othor suhjectM, Greatest skill and painstaking care are 
necessary that the hcst order of studies uia.v be determined. 

Furthermore, no compulsion of teaclier has ever succeeded in 
mnking a child's mind embrace an uninteresting subject. Tou 
cannot maAr^ the child concentrate his attention. The best you 
can do is to sway hie attention by the leverage of interesting 
features, which may be made to appear in connection with 
the subject you desire to present to his mind for assimilation. 
Attention cannot poHsibly be removed from the sway of interest. 
It is, in a sense, unfortunate that many subjects do not disclose 
attractiveoeBB on the sm-face, but only after they have been more 
closely examined and investigated. 

Attention is therefore the great conditioning factor in our' 
intellectual life. All kinds of acquisition depend, both with ref- 
erence to its rapidity and the permanence of the results, on the 
energy of the attention brought to bear, and it is a well-authenti- 
cated tact and a proverbial statement, that one of the distin- 
guishing characteristics of great productive intellect is an ex- 
ceptional power of mental concentration. The power of intense 
and prolonged concentration and of resistance to all distrac- 
tion, is one of the highest displays of intellectual and will force. 
In tact, all great intellectual achievement of necessity involvee 
energy of will. 

The importance of the power ol voluntary attention in the 
economy of the mind's life and activity behooves us to make pos- 
aible the careful development of it in the ordinary channels of 
education. It is certain that this is exceedingly desirable. In a 
later chapter we take this matter up in a more detailed manner. 
But we can here call att«ntion to one or two general considera- 
tions. 

(1) The aim ebouM be to train the will to perfect coneentra- 
n and control of the thoughts. The power of sustained atteo- 
D increases with the ability to resist and overcome distraction. 
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To concentrate the mind is to fix it persistently upon an object, 
and BO intently tliat all irrelevant objects are escluded. 

(3) It sLoitId be tbe aim of educational inethoda to deyelop 
a sufficient diversity of intellectun 1 interest so as to secure a flex- 
ibility and readiness of adjustnieut when various objects are 
broU(;ht under consideration, Ttiis latter capacity alone maki^s 
possible a wide culture and liberal education, which are not only 
ornamental and beneficial as accomplishmeiits, but are also con- 
ducive to tlip best mental health. 

Finally, voluntary attention, like all our voluntary acta, may 
be perfected in the form of habit*. You remember we mentioned 
the point in the preceding chapter that habits contribute to the 
facility with which an act may be performed. The Drst manifesta- 
tions of voluntary concentration come as a result of sheer will 
force and mental effort. Very soon after many such repeated 
will-efforts, a habit of attention makes its appearance in the form 
of a readiness to attend when certain conditions are present. 
Later on, this assumes the character of a more permanent atti- 
tude of attentiveiiesB whtcli marks off the true observer and stu- 
dent from the riff-raff oi mankind. 



THE ASSOCIATIOS OF IDEAS. 

If yon think about auytbing at all, even for a moment, yoa J 
find yourself immediately after, thinking about something else J 
connected with it. Think about your childhood home and you I 
may think of the house itself, its location, your parents, your J 
child play mutes, the old-time games of "leap-frog,'' "town ball," 
or "pri8onei''8 hase," the favorite fruit trees, the trout brook or 
the hill, down wliiehlike lazy Ned we used to coast upon the "fine 
new sled and beat the other boys." Some or all of these thoughts 
may follow each other in quick succession. Think of Chicago and 
you may think of the World's Pair, of how tired you becamewhile 
sight-seeing, of Midway Plaisance, of Cairo Street, the Ferris 
wheel, and this, because of its massiveness and representation . 
of engineering skill, may mako you think of the Brooklyn Bridge, 
and then of the man who committed suicide by jumping from I 
the bridge to the East River below. Thus you see,ea«h mental I 
event, each tlmuglit, each idea tends to suggest another men- I 
tal event, thought or idea. Dr. Hickok expreBses the whole | 
matter in hia own admirable way when he says, "The representa- 
tives of former objects of thought, when they have fallen, ae it I 
were, into memory, do not lie in this common receptacle sepO' [ 
ra te}y. They are as clusters on the vine, attached one to another I 
by some law of connection peculiar to the case, and which has \ 
its general determination for all minds, and its particular roodifl- 
catione for Bome minds. When one is called up in recollection it 
does not, therefore, come up singly, but brings I he whole cluster 
along with it." This fact, namely: that thinking of anything 
leads us to think of something else, is called the association of ^ 
it/ess. Just a moment ago 1 addressed a lett«r to a friend. I 
(34*i 
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While writing the superefrription I happened to think ol an ad- 
(ireBsed envelope I onvB saw at the Dead Letter Office. The 
letter was addresai'd to a party in " Alabama, Connecticut." Of 
courae there ia no such town in Connecticut. But the postal 
anthoritieawith thvir far-seeing skill, acquired by long experience, 
decided to send the letter to Birfljiag'iam, Connecticut, which waa 
done and resulted in reaching the person for whom the letter was 
intended. Now how did such a mistake occur? Simply because 
of the association of ideas which took place in the mind of the 
writer BB he addressed the iett<r. In all probability when think- 
ing of Birmingham. Connecticut, the city of the same name in 
Alabama (Birmingham), came to his mind, and thinking intently 
of the fact that there exiated a Birmingham in Alabama, his 
hand unbidden, wrote the word "Alabama" in place of the 
word "Birmingham." 

Now it muat beremembered that thereare certain rulesor laws 
governing asBOciation of ideas junt as there are laws governing 
any other of the mental activities. In allofita forme of function- 
ing — be it in acts of memory, sensation, imagination, fancy or 
anything else— in every form of its activity, the mind acta ac- 
cording to certain laws of its own. 

If you follow the stream of your thoughta for a ningle hour, 
you readily discover that there are very different kinds of con- 
nei.'tion or relationship between the ideas recalled and the 
thoughts by which they are recalled. If you think of a stream, it 
may impel you to think of a row you took there one moonlight 
night, or of the river on which you used to Bkate. The thought 
of the river makes you think of the rowing experience because 
when rowing you thought of the river. In other words, the 
thought of the rivr. and the thought of boating wprpin your 
mind at the same thnf. On the other hand, the little white house 
with green shutters that I Bee on yonder hill makes me think of 
my boyhood home, not because the two houses — the house I Bee 
now and the hoUBel remember — were ever presented to my mind 
at the same time, but because the.y are //tf facA other. Again, if I 
were stranded on a desert isle ami ebo^Vd we VjVti^ B.Tfic.-o%^>Ms 
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wreckagestrewnaloDgitacoastB.aBinglepianokpy.I would beim- 
pelled to think of apiano, because a part nlnaj'S makeaone think 
of the wboh to which it betonga. Take still another instance. 
Suppose I am looking at a new piece of machinery— an 
mentof engineering ekill~a gigantic prin tin g-presB, for example. 
As 1 study the parte of the interesting mechanism in their rela-' 
tion toeacb other I b^n to think of what it can do— how it will 
print, fold and paste. I stand beside the monstrous Erupp gun 
and I think of all the devastation and bloody work it can per- 
form. This shows that the perception of a cause of any kind 
aiways leads one to think of the effect it can bring about. 

Thus we might go on and to thefoutabovecIaseeBof relpjions — 
j-nr^t.iyiiit.v fcfri me or BDt^^ refiemblafM or Himilaritv . rAtci 

■rn pffpf t — add an indefinite number. K 

!i face that looks like the lace of 

But just as truly 



1 



I see in the crow<i of passers-by 
an absent friend, it brings that friend to 
objects that are unlike recall each other. Thiais especially true erf 
objects that can becontraated. Thus cold mnkee us think of beat, 
bitter makes us thinkof sweet, and sweet makes us think of bitter; 
darkness makes us think of light, and light makes us think of 
darknesii. The various rules of association of ideas intimated 
above- contiguity, similarity and the like— are not sufficient be- 
eauee they do not account for all the tacts, Theliet of catalogued 
relations which includes likeness, cause and effect, instrument 
and use, means and end. part and whole, must be indefinitely ex- 
tended in order to explain nil cases of associationof ideas. Under 
which class of relations would you subsume the following 7 Mad 
King Lear makes an endeavor to comfort the blind Duke of 
Gloucester in hie misfortunes; comfort suggests to him a ser- 
mon in the delivery of which , after the manner of the old-time 
Puritan, he holds his hat in his hand ; the felt of the hat makes 
him think of a possible stratagem in wor, namely, to shoe the, 
horses with felt so as to come upon the enemy noiselessly. Yoo 
see at once that here is a chain of nssociations that normally' 

turally arose, but which cannot be explained by mei 
to certain classea o1 relatione. Now we must have 
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law more general, capable of wider application, aiid more far- 
reaching. 

Now 1 would not for a moment have you think that the < ' lawa 
of association,'' nhicli are based upon classes of relations, are of 
no value. Qiiite the contrary is the case. I do think they are of 
much value in helping us tu classify the forms or modes under 
which the connection between thougbta or association of ideas 
really takes place. For example, take the i-elation known as CoD- 
tiguity of Place. If when on a railroad journey a terrible acci- 
dent occurs at a certain bridge, e. g., the Ashtabula wreck. 1 am 
sure ever after to think of the accident when subsequently cross- 
ing that particular bridge. In the same way associatious cluster 
round certain localities and make them peculiarly interesting; 
tbingsnot at alliuterestingintheniselvea may become thoroughly 
interesting ou account of their aBSOciations. The ■' Washington 
Elm" at Cambridge is anything but a beautiful tree, yet it is vis- 
ited by thnusandB every year because of a certain event that 
transpired there over ii century ago. So the field of Waterloo is 
visited every year by multitudes who associate with it one of the 
epiich-making events of modern hiBtory. We cut a cane from the 
Getlysburg battleHeld, pick ap a battered bullet on Lookout 
Mountain.cherish a fragment of atone from the streets of Jerusa- 
lem and bring a bottle of water from the river Jordan, because 
these places are associated with events of vivid interest to us. 
Likewise the morbid interest which leads one to carry away and 
cherish a blood-stainedsplinter from a railroad wreck, or treasure 
a piece of hangman's rope, can only be explained on the same 
ground as the associations instanced above — associationt- of 
events with things and places — they are associations of Con- 
tiguity of Place. So we might go on and illustrate any of these 
no-callp(l laws of association— contrast, resemblnnce, contiguity 
in time, eU-.; but at most they could only Iw regarded as princi- 
ples of classification rather than as well-founded explanatory 
laws. At most, as laws, they are only ol secondary value. Three, 
six, ten, a hundred "classes of relation" would not besufilcient 
to account for all the phenonuna of oasociatioa. U.ev% %vi£.\*a;^^ 
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or reeemblance betwKn objects Ima no causal power to cany us 
from ooe to tfae other. It is quite unintel liable faon some writers 
can talk of similarity, contrast, etc., asif these mere resemblances 
or oppositions could be an efficient cause in the reproduction of 
thought processes. Besides, no such relation is ever observed 
until after the association has really taken place. These rela- 
tions are effects of tlie association rather than causes. 

In seeking to explain tbe large class of facts grouped under the 
phrase " aesodation of ideas,'' it must be remembered first of all 
that this association or connection is not between ideas but be- 
tween things. Ideas are not entities which can adhere, cohere or 
agglutinate. The Herbartian school of thinkers would have lu 




believe that there is some inherent force in the ideas themselves 
Ity means of which one idea could attract another idea. All men- 
tal activities Herbart accounts for on the basis of the actions 
and reactions of ideas. Any such view is certainly in error. 

The real principle that explains all the phenomena of associa- 
tion is this — tfte mind tends to act again in the wanner it has 
acted before. Likeall mental activities the process of association 
has a physical or cerebral basis. It is practically a cerebral law. 
Professor James goes so far as to say that " there is no other 
I elementary causal law of association than the law of neural 
' habit." We know with complete certainty that there is no such 
thing H8 an isolaied mental experience or brain process. Tbe 
I processes overlap each other, 
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Lettbe horizontal linenjuinPig. 48 represent the lineof time, 
and let the curven begioning ata, b and c respectively, represent 
the neural proceasee correlated with certain thoughtHor states o( 
mind. Each process of course occupies a certain time during 
which its intensity changes— beginning feebly, it grows in intens- 
ity until it culminates and then it becomes weaker until it fades 
into nothingness. But before the process a has died, the process 
r has already begun, while b is culminating. Hn it is in all brain 
activity— one process always induces another bruin process in 
a contiguous or connected center. This is pronded lop in the 
very strncture ol the cerebral cortex itself. 1 refer to the ■ ' asso- 
ciation fibers " of the brain. These fibers run from one cortical 
center to another, connecting the different areas on the surface 
of the brain. These fibers run in all directions and dive down un- 
der the fissures, thereby establishing bonds of connection between 
areas on the cortex that would otherwise be entirely separate or 
isolated from one another. 

Now when two elementary brain processes have been active 
together in previous experiences — have overlapped or acted in 
immediate succession— one of them recurring tends to arouse the 
other. But it is found in actual experience that every brain pro- 
cess is linked with a host of others. The question now arises 
which one of these secondary processes should be evoked when 
the elementary process recurs. How and by what is the course 
of association really brought about? What determines which 
brain process shall be aroused -when the elementary process 
occurs again? 

The course of the association is determined by no less than 
three factors: (1 ) Thejregjjfiucji with which each of the vari- 
ous procesaes may have acted in connection with the ele- 
mentary process; (2) the atrength of each of such associated 
processes; and (■^) llie presi-ncR or ahspni-e of certain possible 
rival proceasee. In the old-time test-books on Psychology the 
endeavor was made to uct-nnnt for the same thing by referring 
to the vividness of the original inipressiou, to the recency of its 
occurrence, and to the (retjuency ot Te^ttt,\QTi. T&xVvt'Owtwiaafc 
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aa eaying that whatever tends to fix the attention will aBect the 
order and manner of aBBoeintion in re-presenting certnin orig- 
inal impressions to consciousness. Tfais is well and good, but 
haEj and indefinite. We prefer to explain ttie ti-end of associa- 
tion on the basis of the three cerebral or neurological conditions 
enumerated above. Take, for example, some of our seemingly 
erratic associations. I see a certain kind of bench or settee in m.v 
recitation room. A moment after I find mj'self thinking of 
Custer's massacre. By what processes I reached the thought 
ol the bloody massacre of Gen, Custer within a halt minnt« after 
I saw the settee in my recitation room, I never shall be able to 
conceive. CertniDly thestepa were notconsciously taken, but they 
were taken nevertheless. The connection ia more intimate and 
consequently more readily discovered in the case of the little boy 
who, when bis father brought home a puppy, exclaimed, " Oh ! 
Good I I aint the baby now! " Or it ia even more clear and 
direct in this self-expltinatory a ssociation which took place in the 
mind of my little five-yeur old g:irl just this afternoon. She was 
washingaomelittle toy cups and saucers — her "doll dishes" as 
ehecalled them— and before the operation was completed became 
rather tired of it. Finally ehe finished and with a sigh of relief 
e^d, "Well, I'm actually done. Amen." 1 asked her why she 
aaid "Amen." 8he replied at once, " I always say amen when I 
finish my prayers and I guese dishwashing is just as hard as 
saying prayers." 

You see we must refer the trend or course o( the stream of asso- 
ciated impressions to something more elementary than mere viv- 
idness, repetition or recency of these impressions. It seems that 
the conditions can be none other than the neurological ones 
already set forth. 

The physiological connection of the varions cortical centers, 

bymeansof the fibers of association, is then the physical correlate 

or counterpart of the associated mental states. Objections ore 

SO' raised to this view on the basis that there are not 

ve cells and fibers to render possible as many combi- 

be nervous elements as we have ideas. We think tbia 
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objection disappeare when it is remetnberoil that there probably 
are nolesB than 15,000,000 nerve-eella in everyeubic inch of corti- 
cal matter, for the number of combiiiatione possible are practi- 
cally infinite. The arousement of a single impression in this very 
complicated network evokes, therefore, many asEiociat«c] impree- 
eions, some few of which are very clear, definite and atrODK, 
others less so, while many are vague, indefinite and weak. That 
there are varying degrees of strength of revival o( impressions is 
a well-known fact, and one which is provided for on the basis of 
the theory here advanced. 

The impressions that are so related and associated that they 
are recalled hy each other, need by no means be within the realm 
of the same sense. In fact, the more vivid and strong associations 
' most freqnently occur between impressions of different senses, 
rather than between impressions of the same sense. There are as 
many memories possible as there are original sense impressions. 
The speaking of the word "apple" in my ear may evoke no lesa 
than a dozen memories or revived inipreBsiona of color, siie and 
shape, the taste impression, the smell or flavor, the smoothnesa 
and hardness of its surface, the appearance of the word when 
written or printed, the muscular sensations experienced inspeak- 
ing the word— all of these may be called out, of course with 
different degrees of vividness and clearness. Hueh associations 
must of necessity, and do readily admit of the neurological or 
physiological explanation. On no other basis can they be 
explained. 

All learning or acquisition of knowledge illustrates the law of 
association. For example, in learning about the history of his 
own country or the geography of distant countries, the pupil ha« 
to depend largely upon associations of time and place in order 
to remember certain characteristics. In the same way he tunui 
to account his observations gained by actual contact in his daily 
rounds of play. The ball he sees in the window of the novelty 
store is an object of intense interest to him simply because there 
is associated with it a host of vivid impreHsions of former en- 
joymetit. WbogiwhMrdot a boj tot^ttm^ IV Ti'a.^* «A *.\r.-j 
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mathematicB ? Simply bei^atis* 
the primary perueptionB an 
and at the same time more 
that the teacher should impret 



or game? Why shouKl he remember euoh things any better 
than he remembers the name ot the capital ot a distant state, 
the products of a foreign country, or a rule or formula in 
associated impreHsions in 
more vivid, clear and definite 
numerous. The point is, then, 
B each new fact upon the mind o! 
the pnpil by means ot (■ertain, clear, well-defined, associti fed facta 
and relations. To illustrate <ffhat I mean, take this example 
from Lange's "Apperception." " If the tearher is to explain the 
distance of the sun from the earth, let him ask: . . , 'Ifany 
one there in the sun fired o& acannon straight at you, what would 
yoildo?' 'Get out of the way.' would be the answer. 'Noneed 
of that,' the teacher might reply. ' You may quietly go to sleep 
in your room , and get up Bgain, you may wait until your cc 
firmntion day, you may learn a trade, and grow as old as I am — 
then, only, will the i-annon ball be getting near, tlipn. you may 
jump to one side. See, so great is the sun's distance ! ' " 

Perhaps verbal associations or word-names, whether they be 
names ot objects, persons or places, are the most potent factors 
in reviving sense impressions. Indeed, the most important as- 
sociations are those of words. We habitually recall our impres- 
sions by aid of verbal signs. The name of an object is. in itself, 
a very bundle of associated sense- impressions. While the name 
is a mere label of an object, by means of it alone are we able to 
revive ths impressions that self-same object has made upon onr 
sensorium. 

Butassociations.tobeof value, must be well selected; the more 
significant ones must be emphasized in our first perception so 
that they alone will recur with vividness. It is by no means 
the mark ot a stronp mind to be able to w vive every one of the 
impressions originally adsociated in perception. Thcstrong in- 
dividual mind will select those associates t hat are ot gr<?ate8t valne 
tor his purpose and work, and these are the ones that come up in 
his r>> 'tative consciout'uess with the greatest cleamesa and 

tbose weaker minds, wwted bv m«c\vommi.l modes 



TBE ASSOCIATION OF IDEAS. 253 

of activity rather til a a bvreul indivitlual thinking, diBcrimination 
amoag: related impreeaiona dooa not take place to any extent. 
All impreesionB Beem t-o such an one to be of like importance, 
and the person is a machine grinding out the bnmlleof aeeocia^ 
tionsaB originally perceived, just as a graphophoneor music-box 
would do if properly adjusted. Those invetcrnle gossips who will 
omit no detail, however petty, in the tales they recount — those 
good, motherly old eouls who desire to prescribe for our ach66 
and ills, who at the same time relate how bo and so was cured by 
the self-same remedy, giving the exact rircumstancea under 
which the cure took place, who remember dates by asHociating 
the event with the time a certain cliild in the neighborhood cut 
its teeth, and so on —these represent what I have in mind. Not 
long ago 1 read a letter written by such a person. The event 
related was itself of minor consequence. Yet the name of the 
person with whom the event was associated was given in full, 
bis parents' names, his own exact age, the fact mentioned that 
lie was of the same age as his cousin, that he kept a store and 
sold Ciilico at so much a yard, etc. Literature abounds with 
just Huch characters. Read, for example, tlie utterances of that 
garrulous Mrs. Quickly in Shakespeare's Henry IV., or of the 
nuree in Romeo and Juliet ; or notice the rambling words of Mrs. 
Tullivcr in George Eliot's " Mill on the Floss." Dickens makes 
constant use of this characteristic in his works. The following 
words of Mrs. Nickleby serve as a lair illustration of what I have 
in mind: 

[Speaking of her daughter.] '* She always was clever, always, 
from a baby. I recollect when she was only two years and a 
half old, that a gentleman who used to visit very much at our 
house— Mr. Waikinw, you know, Kate, my dear, that your poor 
papa went bail for, whoafterwardsran away to the United States, 
and sent us a pair of snoiv-sboes with such an affectionate letter, 
that it made your poor, dear father cry for a week. You remem- 
ber the letter? In which he said that he was very sorry herouldn't 
repay the fifty pounds jnst then, becaui^e his capital was all out 
at interest, and he waa v — ' making his fortun.e.b'a.t y&»*- 
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he didn't forget that you were his god -daughter, and be should 
take it very unkind if we didn't buy you a silver coral and put it 
down to his old account? Dear me, yea, my dear; how stupid 
you are I and spoke so aSectionatelyof the old port wine that he 
used to drink a bottle and a half of every time he came. You 
must remember, Kate? " 

Again, in answer to an inqniry about her daughter's health, 
she replies: ''She is quite well, I'm obliged to you, my lord. 
Quite well. She wasn't well for some days after that day she 
dined here, and I tan't help thinking that she cunght cold in that 
hackney coach coming home. Hackney coaches, my lord, are 
snch nasty things, that it's almost better to walk at any time, 
lor although I believe a hackn«y coachman can be transported 
for life il he has a broken window, still they are so reckless that 
they nearly all have broken windows. I once had a swelled face 
for six weeks, my lord, from ridiug in a hackney coach. I think 
it was a hackney coach," said Mrs. Nickleby, reflecting, "though 
I'm not quite certain whether it wasn't a chariot; at all events, 
I know it was a dark green with a very long number beginning 
withanought and ending with a nine, no— beginning with a nine 
and ending with a nought, that was it; and of course the stamp 
office people would know at once whether it was. a coach or a 
chariot, if any inquiries were made there— however that was, 
there it was with a broken window and there was I tor six weeks 
with a swelled face— I think that was the very same hackney 
coach that we found out afterwards had the top open all thetime, 
and we should never even have known it, if they hadn't charged 
us a shilling an hour extra for having it open, which it seems is 
the law, or was then , and a most shameful law it appears to be. 
I don't understand the subject, but 1 should say the Corn Laws 
could be nothing to That act of Parliament." 

Such illustratione as these, naake it patent to the reader that 
our faculty of association should be selective in the exercise of it« 
functions. The developed thinker will carefully diBcriminat« 
among his impressions and the skillful teacher will emphaaiee in 
him work of instruction certain, phases of the subject— in other 
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words, certain ■'BBSOciatee" tbat will lie of future value to his 
pupil in the wisrft, moat economical exercise of Ilia mental func- 
tions; for a miiltiplicit; of paths of association may proTe a 
hindrance rather than an aid or advantage. 

Before closing' the chiipter, we must at least refer to the rap- 
idity with which these nssociations take place in our minds. 
Reading is one of the best exemplifications of the a^tirity of thi- 
associative faculty. With little practice you will find that you 
can name at least five hundred letters in two minutes from a 
printed page. In so doing we associate certain impressions of 
aonnd with certain Tisual impressions produced by the printed 
characters on the page before you. This makes do less tbnn four 
tJistiact acts of asBociation in erT.r Sfvrinf/ that have takenplace 
within your mind. Professor Valentin tells us tbat the reading 
of a single page of proof, containing 2,629 letters, took him two 
minutes and 32 stH-onds, which shows that be unilerHtood the 
import of each letter in less than ^^ of a second. These simple 
figures serve to indicate with what rapidity seimation calls up its 
associates. Professor Cattell's experiments show that the time- 
rate varies even among the most elementary kinds of association. 
For example, a word was presented, the name of a city, at the 
Hight of which the reactor was to announce the name of the coun- 
try in which it was situated; then a month was named, the re- 
actor to teU the season to which that month belonged ; the name 
of an author to call up the language In which lie wrote, and also 
the name of a writer to call up one of his works. The average 
bitne for the diBerent processes was shown to be as follows : 

FVom city to country 0..H40 seccinda. 

From month to season 0.391) Beconds. 

From autlior to language 0.523 seconila. 

From author to work O.SBU secondB. 

But this matter will be more fully discussed in our chapter on 
■■The Time Relations of Mental Phenomena." 
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ToL' remember we disenssed at considerable Iragtfa, the • 
tKHM. The? ron8titiit« the pb«i)omena that take place in fi 
lative conscioiunew. In thelant chapter ire diacn^Md tlielswi 
and rales of our tnenta] aasociatioDs whitli bavt- to do with the ' 
nviral and recombination at certain r>rig:inal ifflpn<erioiw of 
•ense. The«e are then the phenomena of the r^pr^aealjttivf fac- 
ulty, and the thre« phaaes or forms under which this facoltjr 
manifesto itself are meroorj', imagination and fantasy. Ton will 
nee Id a later chapter that there are etil] higher and more com- 
plirat^I fornm of mental activity known ae reaaoning, reflection, 
compaHfioti. jadgment and the like. The power which manifeeta 
it«elf in tbJ8 highly complex manner, and through sncli varied 
prucMiWH is probably bent known under the name of the tbougbt 
or rational futility. 

Id the preceding chapter on "Association," we considered the 
laws or conditions under which the re-presentative power mani- 
fmtB it«oir Having done this we now proceed to apply these ob- 
itm'ViitionsinaraoreHpeciflc manner. As njt>ntioned above the 
three forms, phiisew, or modes of the minda functioning which 
van \tp ultrihuted to the re-presentati»e power are memory, im- 
agination and fantasy. For our present purpose only the first 
two need to be discussed, because of their wide significance and 
their practical value. We shall liegin with memory. 

In our discussion of the senscB we stated that all our knowl- 
edge ol objects is gained through sensation. But if we werecapa- 
ble of only "sensing '' objects we could gain no lasting knowledge 
about anything. True knowle<lge. even of the simplest objecta, 
I, OS you well know, notamom^nt^irytransientaflair; itmustbe 
^.abiding jiosaession perduring in some form to be used at any 
(250) 



I 



MEMORY. 257 

time, whether the objects are pri^Bcnt or not. The persistency of 
the varioDB impreeeions whidi objects make upon our minds 
thrmigh theseveralavenuesof flPHBeisdnet^ that power of mind 
UBUiilly called retenthpness. This leads us to define memory as 
the knowled<re of a former mental state afttr it has already 
dropped out of consciousDess. 

The power of memory manifeets itself under three distinct 
steps or pbaHeiJ : (1) retention; (2) reproduction, and (3) reiog- 
nition. The second and third can be gronped together under one 
name — that of" recall." Since these two phnsfs are so intimate 
in rheir relations, and so interwoven in their activities, it is no 
doubt better to signify both by theconiprehensivennmeof re<'all. 
We have then the two fai'tors, retention and tvcall. in every act 
of memory. Memory pn-snpposes a ccrtniu exercise on the part 
of ttiK senses. Memory imsgeH never arise in consciousness until 
after a more or leas developed s<-m«e knowledge is acquired. For 
the flrst element which i*&-preF>enUiti\'e knowledge involves is the 
revival in the mind of nn image or copy of the oriorinal event. 
But more than the mere revival or ret-urrence of sense impres- 
sions must toke place in order to'have an act of real memory. 
In truth, in the mere fart of recurrence no memory is nei^flsarily 
involved. In a full and complete act of memory we must have, 
(1) reproduction of images; (2) recognition of these images as 
copies of original perceptions, and (^tj the assignment of such 
recognized images to a place in nsy own private history— to a 
place in my own past. 

Memory being a form of the re-presentative power, both reten- 
tion and recall are to be explained hy the same laws of associa- 
tion that in the previous chapter were said to explain all forms 
ot activily under whieh the re-presentative power manifests itself. 
The materials are furnished to memory according to the laws 
of association. The act of memory is chiefly an act ot recogni- 
tion. That is, in memory the individual recognizes the prewent 
image before his mind as the re-presented image of an experience 
Id his own past. Association recalls, memory recognizes. 

Your own experience will testify to the tact tlw -^ 

L. P.— 17 
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ae retention can be psplnined by association in the broadest 
eenee. Suppose yon hear a familiar name, but cannot, at the 
moment, recfill the face of the person who bears the name. One 
at a time you nettle the poiDta. You fay he has eyea ol aueb i 
color, nose of a certain shape, and ao on until grndunlly hia face 
appenrs before you, first as a cloudlike form, then becnminp; more 
clear and definite until you have a clear-cut and distinct ment^ 
picture of the person. 

Mill puts the matter clearly when hesajs; "There is aetat« 
of mind familiar to all men in which we are said to remember. In 
this state it is certain nehave not in the mind, the idea whicli 
we are trying to have in it. How is it then, that we proceed, in 
the course of our endeavor, to procure itM introduction into the 
mind? If we have not the idea itself, we have certnin ideas con- 
nected with it. We run over those ideas, one after another, ia 
the hope that some one of them will suggest the idea we are in 
quest of; and if any one of them does, it is always one so con- 
nected with it ns to call it up in thewayof /issoci.ifion. To illus- 
trate: I meet an old acquiiintance whose name 1 donotn 
and yet wish to remember. I run over a number of names hop- 
ing that some of tliem may be associated with the idea of the in- 
dividual. I think <if all the circumstances amid which I have 
him occupied and if I chance upon any idea with which the nam» 
is associated, I then, immediately, have the recollection; if not, 
my pursuit of it is in vain." 

Why do yon sometimes tie a knot in your handkerchief or» 
pink string around your little finger, or changethe ring to an un- 
aecuatomed finger? You answer — " To remember by." In other 
words, you are seeking a clear, definite and strong association 
by means of which you may recall a certain object. 

Now,meniory is not a "general" faculty— there is no memory 
in general any more than there is motion in g'-nerol, or color in 
general. Just aa every color is specific and definite, and every mo- 
tion is motion at a given rate and in a given direction, so mem- 
ory is non-generic, ^'e have just sa many memories as we have 
kinds of Benaation-experiencee. Every organ— every nerve-cell 
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has its own memory. There ia a " memory of the eye," a " mem- 
ory of the ear," a "memory of the akin" (for touch, temperature, 
etc.), a " memory of the muwlea," and so on indefinitely. 

It is only in poetic figure that one can apeak of objects remem- 
bered as preserved in the mind, in "memory's storehouse," in 
compartments, or pigeon-holes. Cii'ero. Plato, Schillerand others, 
have compared the mind, in pn-serving memory images, to a 
tablet, on which characters are impressed or engraved. Even tlie 
keen Locke indulges in such inexact language «« the following: 
■■The pictures drawn in our minds arelaid in fading colors, and if 
not aometimesretreshed, vanish anddiaappear. . . . In some, 
it [the mind] retains characters drawn oo it like marble; in 
others like freestone; and in othera, little better than the sand. 
iV'e oftentimes find diseane etrip the mind of all its ideas, 
and the flames of a fever in a few days cn.lcine all those imagea to 
dnat and confusion, which seemed to be as lasting aa if graved in 
marble." In another place, he says: "The ideas are very often 
aroused and turabli'dout of their dark cells into open daylight by 
some turbulent and t«mpestuous passions." One of the Uernian 
writers pursues the same metaphorie strain when he says: "Our 
present moments are as clay, our past, as chiseled marble. Then 
carefully mould the present, which so surely becomes the past, 
that memory's marble halls may contain many flgures of noble 
design." All this is said to be very good poetry, but it is exceed 
ingly poor P8ycholog3'. 

There is, then, really no one center in the brain devoted exclu- 
sively to memory. We have no memory center on the cerebral 
cortex, as we have a speech center or a visual center. Each cen- 
ter embraces the potentialities of memory that are best adapted 
to the line of activity to which the center is itself devoted. Thus 
the aeat of " memory o( the eye " ia in the visual center, the seat 
of "memory of the ear" i a in the auditory center, and ao on. 

But memory is not equally efficient, distinct and keen in all 
therealmaof senae. To the normal, aceing peraon, visual mem- 
ory is the most important and aigniflcant. Of course thecapacity 
for diatinct memory images of any of the ottu^^ ««i^««a % ^'Ssac- 




nUtCTITAL LBSOm IS PSTCHOUJGT, 

■■lljifawliUmliBililniBl JBiIiiMiiiilB Chaivot nportsapacient 
ifcHM. pfi— >«w(il aa (xtrBordmkrjr risoal mem- 
«7. Thfa 1m hw* dwrmg hi> WLl c uf and on peroTcrT to health, 
• fivdj ■000*7 for acMmd took it* piacr. Hsoj people hare no 
M«Biii»y wliatmr for rotHl aad twrtw. Wbra th« power of 
writing te ((Mt (agraphia) or ia BOtor aphaaa. the dinm-bance 
ia due gencsaUj to loas of eertaiti notor raciBoriea. For exam- 
pl<>, iQ the first iiMtaoee, attfaoogh the haad is ia aaonnal, healtb- 
ful condition, capable of azeeatiiig ao indiAaite Bombcr of com- 
pticaWd moTemeota, the power of "nts^xg" tiie moTe-ments 
wliich prodnee the lettets, ia laddBg. Galtoa aajs, sharp sight 
and dear viinia] memorj do not always go togetlier. He has 
pablished an interesting report in his '■ Inqairiee into Human 
Facnlt;." wbioh report is based rhieflr npon certain statistical 
inqairiea. Jmong other things, he addressed a tetter to hundreds 
of persona, aaking them to describe the mental pii-ture tbej poa- 
d ol their breakfast table on a giren morning. The rarik^j 
tions were man,r and widf. 

Memory power is ratinile«te<i very early in life, A ohild 
than three months old will remember the face ol parent or nurse, 
even for weeks. M. Perez re'latee the instance of a child of three 
months, who had been acccstoiued to see a bird in a cage, wlien 
it happened tOB*-f the cage without the bird, showed very marki 
signs of bitter <]i8»ppuintment. After a large number of inquii 
I have discovered that the average collpge student remembers 
far back aa the third year of his itge — generally some UDUsnal', 
event thiit would tcnil to make a vivid impression on a child' 
mind — e. ^., the den th of a friend or relative, a railroad jounuif, 
or a big conflagrutinn. 

My own eurlieHt remembered experience was that of an iini 
cessful attempt, when but two and a halt yeurs of age, to dra 
Isinonude through a straw, at the restaurant in the Capitol 
WaehiTifrton. 

lt'A/i( IS mm lit by a good memory'.' In passing our judgment 

iiiory power, we must test by no less than two 

— lii'til, the readiness with which such images arc ro- 
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called, and the ilJBtinctuesa of such images; second, the length 
of time the mind has retained the itnpreBsion. In few individuals 
are these two elemects equally prominent. Some have ready 
memory without tenacity. Others liavetenuciousmemoriesmth- 
out spontaneity. The memory of tlie young is usually morequick 
and ready, while that of the adult is more tenacious. Not only 
natural endowment, but also age, pra<-ticeund education canse va- 
riations in memory power. We are told a great many stories of 
the prodigious memory power of the ancients. Fur example, it 
ia related that Themistocles knew every citizen ol Atliens, and 
that Cyrus could recognize every soldier of his army. Hortensiue 
could sit all day at an auction, and at evening could give an ac- 
count, from memory, of everything sold, the purchasers, and the 
price. It is but natural that the anoieuts should posseas better 
memories than we, tor there wns far less to divfrt their attention 
and there were fewer facts to remember. Furthermore, they never 
relied as we do upon writing memoranda, and the hke, but re- 
tained what they desired to preserve by a pure mental act. Their 
method of verbal teaching also conduced to strengthen the mem- 
ory. Most of us to-day, a« we look back upon our university 
course, remember witli greater cienrness those facts supplied by 
oral lecture rather thau those gained from book rditations. 

The quickness with which the memory of some individuals acts 
ia most remarkable. For example, one person hears a lot of un- 
connected names recited, and can repeat them all in the precise 
order in which they were uttered, while another can recall but few 
or none. One pupil can learn a page or his entire lesson simply 
by reading orhearing it read once; while another can, with great 
difficulty, repeat only a single line correctly. 

As a remarkable example of a qaick memory I cite the follow- 
ing instance, which came under my own observation, On an Au- 
gust afternoon in Berlin,! was walkdngwith a friend from America 
who had never before been in the city. We strolled down Fried- 
ericb Strasse toward UnterOeii Linden, conversing all the while 
ami passing a multitude of various little shops. After going six 
blocks I interrupted him by aayit^tbatl.ni>wA%o\iw!»-^^'^«« 
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Klansen's Bhop for eome stationer; which I had Iorgott«ii, 
frieod Beanrvd me that we had passed no snch shop — that it 
mti«t l>e farther on, I was snre we had passed it, and told him 
BO. At this, be named in order each shop which we had passed 
and in their correct order, jiiet as we bad passed them, as was 
proven by retracing our steps. He hnd never been on this par- 
ticnlar street before, and yet without any serions endeavor, and 
absorbed in couversation, bad a clear mental image of the more 
than eighty shops we bad passed. A remarkable example of 
spontaneous memory is related of Adele aus der Obe, the already 
fatuous pianist and pupil of Liszt. When less than three yfatv of 
age she happene<) to be playing with her dolls in the same room 
in which her sister wa,B taking: her music lesson. This sisti'r made 
some mistake for which she was criticised severely , and at the same 
time little Adele ran to the piano stool at the side of her sister 
and begun to clamor to get npon the stool herself, calling out 
•■ Icli! lib !'' To satisfy ber whim she was lifted to thepiano and 
played correctly from ear memory, a large portion of the com- 
position whii'h the music master had himself played, and which 
formed the basis of the sister's music lesson. J 

Such a ready and spontaneous memory as here exemplified, isl 
not really so iudicativeof large and profound powers of mind aait^ 
is significant as an intellectual convenience. It is the intentional 
memory that \s characteristic of mental development rather than 
the spontaneous memory. By intentional or voluntary memory 
we mean those cases of recall in which the objects remembered are 
voluntarily sought for by a conscious mental effort . For exam- 
ple, as in the illustration already given, I recall the appearance 
of a house, the points of a landscape, the face of my friend, J 
which at first comes up before the mind o« a vague, cloud-Iike,l 
form, with scarcely a distinguishing point or characteristic, and! 
seemingly without a single loose thread by means of which onel 
might get hold of the image in more distinct outline and fill itrfl 
with """^ definite content. Intentional or voluntary memorjfl 
henever the mind can begin with such a vsgne C 
g it forth into ite priatmB a^x«. \-B.wiOi kb q 
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tion we begin with an object which we are sure in our original 
act of knowledge had aome asBociation with that which we seek, 
and we dwell upon suth until the fact we seek occurs to the mind, 
when it is recognized and gi'ceteii with a warm welcome. 

There ia an intimate connection between the bodily condition 
and the phenomena of memciry. The extent, grasp, and range 
of the memory span, as well as the intensity and persistence of the 
memory iniagea, is dependent upon the bodily condition. By this 
we mean both the bodily condition at the time the original per- 
cept in acquired, and the bodily pondition at the time the object 
ia nought tor in memory. Objects which are origina Hyp re h ended 
and perceived when in a certain condition of health, when the 
" head is as clear as a bell," we enn afterwards recall (juit* read- 
ily with little or no ronscioua effort. On the other hand, if we 
are wearied by labor, fatigued by tedious travel, exhausted by 
watching, or suBering with pain, the facts that transpire become 
almost a blank when we aeek to recover them. This is but nat- 
ural, and right in linewith the deliverances of modem physiologi- 
cal Psychology. Since memory has its physiological expression 
in the power of the organism to preserve truces of impressions 
received and in connection with their aasociati'S. it is self-evident 
that the fresher and moreenergetic the vital and neural processes, 
the better may things be learned, i. '■., the original sense per- 
ceptions will leave behind certain deeper and more permanent 
traces. In this we have a reason for the fact that childhood 
and youth are the proper time for acquisition, and also a basis 
for the other fact, that what is then learned is more persistent 
and better preserved than the experiences of the latter years 
of our life. !n old age we constantly find that the events of 
childhood are therefore remeuit>ered better, while the events of 
later years, though of quite recent occurrence, readily fall into 
oblivion. 

In old age, the brain processes seem to lack the energy neces- 
sary in order to preserve fresh impressions. Thus it is that, aa 
a class (thanks to the Fat«B there are some brilliant esceptiou«'.\, 
aid penoaa revel in oltt.jlj^gj^j-teittfccfttiw^ ft«ft-g ^K^^,^g>^ 
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have little sytnpatliy for the struggling but growing mind of the 
youth, chafing so impetuously at bin side. Old men (osa rule) love 
to read old books, and young men prefer to read new books. It 
would be better for the world and forallconcprned,if at times this 
condition could be revereed. As Professor James so pertinently 
puts it: "Our education is a ceaseless compromise between the 
conservative and progressive factors." We are tonstantly plac- 
ing newly acquired facts under old heads of claseiflcation, just as 
we interpret and explain the new fact in light of what is already 
known. Thus, the child, on perceiving the wUteii flowers in the 
vase, sai^; "Oh, mamma, those flowers are all melted!" The 
little Florida child, who called the firat snowballs he ever saw, 
"oranges," acted according to the same inevitable law. Like- 
wise as to the child who calls the zebra a "striped horse,'' or the 
savage who calls the horse a gigantic dog. 

As we groiv older we become more and more enslaved to these 
old stock conceptions, less capable of assimilating new fact« in 
new ways. So it is that we have come to upeak of the "dead 
line" of fifty, or flfty-flve. or sixty years, meaning that as a rule, 
men do not acquire much new material beyond that age, but are 
simply engaged in " threshing over the old straw," 

It is B general psycho-phyaical law that the later acquisitioDS 
of the old person are subject to more speedy dissolution than 
thoBe gained earlier in life. Added to this is the fact, proven by 
recent investigations, that growth focuses now upon one set of 
organsandfunctions.iind now upon another, which must betaken 
in connection with the more significant fact thiit the eye, hand 
and arm, voice, chest and other centers Hnd functiona, have cer- 
tain "nascent" periods, during which they grow far more than 
(or a long time before or after. There is, then, a certain stage in 
the development of the pupil when he can Jeiirn crtuin facts and 
pursue certain studies with greater facility than nt any other pe- 
riod of his existence. By esperimentuj investigations we seek to 
find out what nascent periods clearly manifest themselves at any 
if development, and t he length of time they {Mtrsist. 
il during these peiioia o\ maTusnM'sa ett«v^ ».\ft^Qt 
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only [Itiqiiired with greater ease but a 
if acquired at an,v other time. 

Again, tbia^TH ^e have learned »nd experienced in an unusually 
energetic and (■heerful frame of mind are more easily retained 
than thinge we have sought to acquire when petulant, enervated 
and out of sorts generally. This is what Spencer and other edu- 
cational reformers liuve in mind when thej tell us that the true 
pedagogical method wUl make the work of education pleasant 
and delightful to the child. It is a welt-known fact that food is 
better assimilated, am] hence does more good, when partaken at 
a meal where good cheer prevails than when one is grieved, 
angry, worried or anxious. So it is with our intelle<'tual dietary. 
If the mental menu be well arranged so as to be appetizing and 
conducive to cheerfulnese, much greater good— and a better 
good — will be accomplished than when one's intellectual t€MkB 
become one ceaseless, laborious grind. Indeeil, the most signifi- 
cant of all the changes taking place in our modem nchool system 
is the endeavor to make the acquirement of knowledge plensur- 
abte rather than painful. "Asceticism is disappearing out of 
education as out of lite." With respect to the mental faculties 
and functions, it is a well-established general law that under nor- 
mal conditions healthful action \a pleasurable, while the forms of 
activity which give pain are not healthful. Children assiduously 
pursue those pleasures which the healthful exercise of the faculties 
furnishes. Experience is constantly revealing to the teacher with 
ever increasing clearness that there is always a pedagogical 
method to be found productive of intense interest and delight, 
and it has continually been demonstrated by other tests that any 
such method is the right method. It is » law of mental economy 
that studies are to be pursued ia a manner to evoke a pleasur- 
able interest ratht-r than painful experiences, for only in this way 
the best results b* attained. 

Just as a fresh, healthy and well-nourished brain is e 
the first acquisition of material for memory, so is it a) 
sary condition of the act of recall and i 
wbtai tbiB material is again Hougbti \oT,ti 
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energy and vigor in tbe orgaDisai , especially in the oervous ceo- 
ters more intimjitely concerned in acta of associatioo. It is 
related of Sir Henry Holland, nn Englieh phyaician, while travel- 
ing in Germany and visiting tbe mines in the Hartz mountains, 
that be Buddenly forgot bis Ofi'iuaa in consequenee of over-fa- 
tigue, and it returned to him only aft«r be wae rested and re- 
freahed. Hereare his own words: " I descended on the aame day 
two very deep mines in the Hartz Mountains, remaining eoma 
hours nndergronnd in each. While in the second mine, and 
ezhauated both from fatigue and inanition, I felt the utter im- 
posaibility of talking longer with the German inspector who ac- 
companied me. Every German word and phrase deserted mj 
recollection, and it was not until I bad taken food and wine, and 
been some time at rest that I regained them again." 

Dr. Beattie relates that one of his friends, having received a 
blow on the head, lost all his knowledge of Greek, although his 
memory was unimpaired. The same thing is noticed with regard 
A child, having received a severe blow on the head, re- 
mained for three days unconscious. On coming to himself, he 
was found to have forgott'en all that he had learned of music. 
Nothing elae was lost. In seasons of estreme weakness, we can- 
not recover even the most familiar names, facts and dat«8, and 
our most common knowledge faiJa to come at our liidding. In a 
happy frame of mind, eapecially in an excited condition, memo- 
ries arise which cannot poesibly be evoked under ordinary cir- 
GUmatances, The usee of certain drugs, sncli aa opium, hasheesh 
and Indian hemp, in moat persons, heighten the memory power. 
Good, healthy circulation of the blood ia an essential to a good 
memory. 

Ton might be tempted tourge thefact of common observation, 

which seems to contradict what we have said with reference to 

md bodily vigor, as a. prerequisite of a good memory — 

I refer to the tact that eo little is remembered of the experiences 

tho* ■ 'spire in the earliest years of childhood, when the brain 

iid most impressible. As already 8tat«d. memory sel- 

aek beyond the third jftai oV q^it t'toAfi\iwii. ToLia^^ 
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due largely to the fact that the paths of aeaociation in the 
■brand-new" brain of the infant, are not clearly defined, well- 
fixed or deep-eeated, and is also ilue to the fact that what a child 
Ifarns during the first yetir or two of his infancy is very different 
from the acquisitions of later years. There is a want of continu- 
ity and harmonious progression between the experiences of the 
earliest and those of the more mature years, and, as a role, a want 
of that interest which is necessn ry to frequent recall.and persist- 
ing retention, of the older events fresh in memory. 

It is not out of place for us here to notice that certain times 
of the day and certain seasons of the year are most favorable 
and especially conducive to the successful acquisition of facts tor 
subsequent remembrance. Ab a rule, the later evening hours, or 
"wee sma' hours" permit the attention to be most intently fixed 
upon the object of thought; but it is sometimes found that the 
acquisitions of the midnight toiler, which seemed to be so clear 
and distinct, and bid fair to be so persistent, have well-nigh van- 
ished in the morning. Much depends upon the individual pecul- 
iarities of the student. For mysdf I find that the hours from ten 
to two o'clock at night are the hours in which I do the best work. 
By this I mean that during these four hours of the twenty-four 
greater rapidity of thought, clearer associations and more in- 
tense concentration are possible than at any other time of the 
day, I would not recommend such unseasonable hours to any 
student, any more than I myself would listen to a recommenda- 
tion from soraeoneelse to theeffect that five o'clock in the morn- 
ing is the time at which to take up the heavier mental taflks. 
This is certain, that the person who sleeps less than the rule, 
e. g., the jiersou who sleeps but five hours, ought by all raeanij 
eat more and oftener than the average person, if he wish to 
sustain careful, painstaking, mental eSort. Loss of sleep should 
always be offset by porterhouse steak, or something equally 
nutritious. 

Both classes of facts— those which indicate tl ^^^ 

bodily conditions of both the power to effect ^^H 

msteriflJff ror ineinorT. and tha ^wmMiiJM^^^^^^^^^^B 
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can be accounted lor on the baaia of the viewa we have already 
expresaed with reference to the relation of reciprocity that ob- 
taine between body and mind. The varying condition of the 
body through the eevera] Bensations of which it is priroarily the 
occasion, enters into all the experiencea of consciousness, and is 
really the backbone of them all. It is the great screen on which 
ail the mental activities are projected, niiH in the uever-failing 
basis and accompaniment of th«ni all. If the sensations are made 
abnormal, disturbed or unpleasant, owing to certain peculiar con- 
ditions of the body, the mind i^ so absorbei] or distracted by the 
obtrusive and unusual elements of the sensations that it has little 
attention for other objects, and little or no energy toconcentrate 
upon them so as to make them well remembered. 

It ie pertinent here to refer to what is ordinarily called physio- 
logical memory. It is a well-kDown fact that old habits are diffi- 
cult to overcome, and that fatigue or carelessness will lead ua 
nnconscioualy to forsake a new for an established method of 
action. But it ia only by means of esperiment that we can tell 
whether the old habit interferes with the forming of a new path. 
To decide this problem was the object of o series of experiments 
undertaken by Mr. Berfrstriim at Clark Uiiiveraity only a few 
months ago. Unprinteil cards were made into packs of eighty, 
each pack containing ten kinds of cards, and each kind having 
the aame abstract word printed at the top, such as " Vitalism," 
"Homophone" and "Identity,'" 

Therp were, then, ten groups, of eight cards each, in each pack 
of eighty. The experinieot consiated in sorting two packs ia 
quick auccession, placing cards containing the same word in the 
same pile, the arrangement of the words to be different for the 
oecond pack. The length of time required tor sorting the second 
pack wa« longer in nearly every caae, differing with different in- 
dividuals from three to seventeen seconds. The arm, from mere 
habit or physiological memory, would aeek to place a given card 
s. g., one bearing the word "Identity ") in thesame relative poai- 
ice to the other cords, as the cards bearing the 
placed in sorting t\ietT&t^aiii^.T\ieajnn^«sj!i.4 
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do thJBof iteelf before the mind, ns it were.got a chnnce to direct 
ittothenewpoaition occupied by cards of that kind when sorting 
the second pack. The resultB gained by Mr, Bergetrfitn are quite 
in harmony with those of previous inveetigatore. He found that 
memory is closely related to htibit and that habita are chiefly 
pbysiologicHl in their basis. Hia results also show that men are 
influenced with respect to memory as well as other activities, by 
the state of the weather, by food, the frequency and amount of 
rest, and by whatever would tend to modify the regularities of 
mental life, as grief, anger, anxiety and melani-holia. 

Many have raised the question as to whether absolute forget- 
fulness is possible^that is, can tliesoul lose beyond recovery any- 
thing which ithasonceknown? In answer tothisqueetioD.itmay 
be said that knowledge which has remained out ot sight tor a 
long period hasoften been suddenly recovered. Numerous exam- 
ples have occurred and not a few are recorded in history. The 
classical tale which was originally published by Coleridge, is a 
case in point. It relntes to a servant girl in Germany, who was 
very ill ot a nervous fever, accompanied by violent delirium. In 
her excited ravingo, she repeated long passages from classical 
and rabbinical writers, which excited the wonder, terror and su- 
perstitious dread of all who heard her, most of these persons 
thinking the girl to be inspired by some good orevil spirit. Some 
ot the passages, when written down, were found to correspond 
with literal extracts from learned books. On examining into the 
history of her lite, it was found that several years before, when 
very young, she bad lived in thefamily of an old and learned paa- 
tor in the country, who had bi«n in the habit of reading aloud 
favorite passages from the very writers in whose works these ex- 
tracts were discovered. These sounds, at that early age so unin- 
telligible and meaningless to her, were nevertheless so deeply 
impressed upon her mind that under theexcitement and delirium 
of the troublous fever, tliey were reproduced in memory and in- 
voluntarily uttered. Numerous cases are ■ 
that illustrate this same interesting fact. 
Italian, he once attended, who died in N« 
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and who, in the first stag^ of hie illness, spok? English; at a 
later period, spoke onJy French : and just before his death, spoke 
only the language of his early boyhood, Italian. Dr. Mijhlenbei^. 
formerly a renowned Lutheran clergyman in Philnd'-lphia, has 
made the interesting observation that old Oerniau immigrants, 
whom he visited during their last lUn ess, frequently prayed in the 
ttative tongue of their fatherland, though some of them had not 
spoken it for fifty or sixty years. These instances conspire with 
others to iUustrat« the fact that the bodily condition and the 
phenomena of memory are intimately connected and vitally 
associated. 

The memory is readily affected by any physiological disturb- 
ances in theorgamsm— indeed, the memory is probably the fac- 
ulty first to react to any disorder in theorganism. How far a fail- 
ure to remember can be regarded as an abnormal affair is really 
a matter of degree, and niDst be decided on the basis of the cir- 
cnmstances in ea^h case. A peTSun who can repeat the names of 
the rulers of Englnnd in the order, and with the dates of their 
accession to the throne, is said to have an unusually good mem- 
ory, while the person who cannot remember the name of hie street 
or the number of the house in which he has liveil for years may 
certainly be said to have a poormemory. But by agood memory 
should be meaut Lot only the persistence of certain conscious 
images, but also the ability to recall these images intocouscious- 
ness when occasion demands. 

In the approach of general paralysis memory always fails, es- 
pecially tor recent events, and the acquirement and retention of 
new ideas becomes progressively less. After a time Ihere is 
marked absent-mindedness and a forgetfulness of ttie most com- 
monplace duties; even men 1h are forgotten. Such a person, for- 
getful of what he was about to say, making mistakes in counting 
or changing money, becomes easily confused and is totally unfit 
for business. 

The tei-n) uinuesia is used to designate the pathological condi- 
tion ir "i-i'h there is a lose of memory. We have, according to 
-classification ot Bibut, (1| Temporary Amnei 
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(2) Periodical Amneeia : (3) ProgresaiTe Amnesia, and (4) Con- 
genital Amnesia. 

Temporary amnesia uisual1,v makes its appearance suddenly 
and ends just as suddenly as it came. The attack may extend 
from a few minute.i to long periods of time. The briefest but 
clearest and most common forma are met with in epilepsy. In 
the epileptic and similar attacks, there is no recollection (or at 
moat only the Blightent trace) of what haa transpired . 

To illustrate : "A patient while consulting with hia phyaician 
ia aeized with epileptic vertigo. He soon recovers, but has for- 
gotten having paiil hie lee a moment before the attack . An edu- 
cated man, thirty-one years of age, found himself at hia riesk, 
feeling rather confused, but not otherwise ill. He remembered 
having ordered hie dinner, but not of eating or paying for it. 
He returned to the dining-room, learned that ho had both eat«n 
nnd paid, showing no signs of being ill, nud had set out for hia 
offire, Unconaciousueea laated about three quarters of an hour.'' 
Another epileptic, seized with a sudden paroxysm, fell in a shop, 

I got up, and eluding the shopman and hie friends ran away, leav- 
ing his hat and order book behind. He was discovered a quarter 

, of a mile away, asking for bis hat at all the shops, but not hav- 
ing recovered his senses, nor did he become conscious until he 
got to the railway ten minutes after. Sometimes the luas of pre- 
viously known fncta is so compIet« that re-education becomett 
necessary. "A clergyman of rare talent and enei-gy, of sound 
education, was thrown from his carriage and received a violent 
concuaaion of the lirain. For several days he remained utterly 
unconscious, and when restored, his intellect was observed to 
be in a state similar to that of a ciaturnlly intelligent child. Al- 
though in middle life he commenced his English and classical 
Studies under tutors and was progressing satisfactorily, when, 
after several months' successful study, hia memory gradually re- 
turned, and his mind resumed all itsnonted vigor and its former 
wealth and polish of culture." 

"A gentleman about thirty years of age, of wide learning and 
many acquirements, at the termination of a severe illue«& «« 
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peraistency. This etate of exaltatiou of memor; is (balled by- 
pfrmnpsm to distingnish the phenomena from those of miweffa. 
Exaltations of memory may Hometimes be general, but they are 
more frequently partinl. 

Thfre are several accoiintfl of drowning persons saved from 
imminent death which go to show that at the moment of as- 
phyxia they seem to see their entire lives unrolle<l, "ae a scroll," 
before them, even to the minutest detail. One such testifies "that 
every instant of his former life seemed to glance across his recol- 
lection in a retrograde succession , not in mere outline, but the 
picture being filled with every minute and collateral feature forni- 
ing a kind of panoramic picture of his entire existence, each act 
o! it accompanied by a sense of right and wrong." Ribot relates 
an analogous case of ■' a man of remarkably clear head who was 
crossing a railway in the country, when an express train at full 
speed appeared closely approaching him. He had just time to 
throw himself down in the center of tlie road between the two 
lines of rails, and as the vast train passed over him, the sense of 
impending danger to his very existence brought vividly into his 
recollection every incident of his former life." Even when intier- 
preted most liberally, snch examples showa marked intensity on 
the part of tht- memory that Im much above the ordinary. 

Such exaltation of the memory as has already been stated, 
may also be induced by the use of drugs and some of the narcot- 
ics and intoxicants. A classical example ot this is that of De 
Quincey in his "Confessions of an English Opium Eater," in 
which he says; 

" Sometimes 1 seemed to have lived seventy or a hundred years 
inonenight. . . . The minutest incidents of childhood, or for- 
gotten scenes of later years were often revived. I could not be 
said to recollect them, for if I hnd been told them when waking, I 
should not have been able to acknowledge them as parts of my 
past experience. But placed as they were before me, in dreams 
like intuitions, and clothed in ail their evanescent circumstances 
and accompanying feelings, I recognized them instantaneously." 

AbercTombie, in bis "Essay oiilnteWectu«^?o««ic" \«S&&^&Kd 
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a remarkable taae a\ partial excitation nhicli i/annot be ov< 
looked. It is of a lady who, m the last stage of a prolonged 
nesB, was carried from London to a lodging in the country, 
her request, her infant daughter was taken to visit her, and afi 
a. brief stay of but a tew hours, carried back to the city. The lady 
died afewdays after and the daughter grew up, without any recol- 
lection of her mother, until she was of mature age. It happened 
one day that she wandered into the room in which her mother 
had died without knowing it to have been so ; strange to say, abe 
started on ent«ring it and when a friend, surprised at her agita- 
tion, asked the cause of it, she was met with the reply, "I have a 
distinct impression of having been in this room before, and that 
a lady who lay in that comer and seemed very ill, leaned over me 
and wept," 

We add one more case by way of illustration, taken from Dr; 
Carpenter's rich fund of interesting examples. "A clergyman, en- 
dowed with a deeidedl,T artistic temperament (a fact worth not- 
ing in this particular instance), went with a. party of friends to 
a castle in Sussex, which he did not remember to have previously 
visited. As he approached the gateway, he became conscious ^I 
a very vivid impression of having seen it before ; and he seemed! 
to himself to see not only the gateway itself, but donkeys b^' 
neath the arch, and people on the top of it. His conviction that 
he must have visited the castle on some former occaaion made 
him inquire from his mother if she could throw any light on the 
matter. She at once informed him that, being in that part of 
the country when he was about eighteen months old, she had 
gone over with a large party, and taken him in the pannier of a 
donkey ; that the elders of the party, having brought lunch with 
them, had eaten it on the roof of the gateway where they wonld 
have been seen from below, while he bad been left on the ground 
with the attendants and donkeys." 

What hasalreadybeen said goes to show the intimate relatioi 
between the phenomena of memory and the brain as the phyeii 
basis. Memory, just like association, is absolutely conditioned 
upon the brain-paths, and the excellence of memory depends upon 
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the number, directneas ami persistencj' ol tLfwepHthB through the 
brain. The namberof such brain-paths isdirectly dependentupon 
the variety, complexity and range of his '■ perception'' experi- 
The /iprsistence of the paths is dependent upon the quality 
ol the brain tissue, its plasticity, texture, 3evelopraent with re- 
spect to fibers of association. The quantity and quality of the 
blood supply, the age of the individual and a host of other fac- 
tors contribute to the t^^naiity ivitli which the brain retains the 
sense inipreesions and their "associates." We have already re- 
ferred to the enteeblement of memory in old age and liy means 
of fatigue, drugs, narcotics and the like. You have Bei>n individ- 
uals weakened by age in whom the brain-paths are not at all 
permanent — persons who will ask the same question over and 
over again, not remembering that they have asked it l>efore or 
received an answer. 

The number of associated precepts must be increaried if mem- 
oryisto be strengthened und rendered nioreeffective. Aaalready 
stated, in order to have a good memory one must form many 
and diverse associations with ev»ry object he perceives, each of 
which he may use as a clue in his later search for the object in 
thought. Individuals have bettt^r memories with reference to 
facta that Menithin their own line of occupation and observa- 
tion. Men tend to specification in memory. What one is con- 
tinually thinking of, that he remembers best of all. The broker 
on 'change will rtMnember the stock quotations; the railroad con- 
ductor will rt^metnber the names of stations, the exact distance 
between them and the time his train is due at each of them ; the 
dry-goods merchant remembers prices; the policeman, the names 
of the streets on his beat; the hotel clerk will Ite able to call by 
name nearly all the patrons of the house; the college athlete the 
records of every high jump, ItiO-yard dash or pole vault made in 
the course of a year, simply because he makes a specialty of such 
facts and thinks over them continually, while he may not remem- 
ber his lessons for a single hour, just because he does not make 
a specialty of his lessons or the clasft ot IwAa m\3& ■iR\ii.«;& XJqk^ 
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muBt be paml«d red, and eo un. Tbia liu^liae iaja,8W^ b,v his own 
mental effort, the thingH lie lias not artiially seen hs yet. Or 
perhaps it ie a little ^rl vho ban prayed that good old "Eria 
Kingle" would briag her a beautiful doll. She Iiuh in mind the 
kind of a doll she deHireB. It muHt lie of a certain siie, with eyea 
that open and shut, mu^t have hair that curls, and must be 
clothed in a dress that ie "hem-etitohed'' and "herring-boned" 
or " fenther-edged ." That is. in the absence of the actual object 
—the doll— 8be ha« pictured to her mind juut how it should 
look wtien it a4.'tually materialixeij- when it iu no longer a Hg- 
ment of the imagination— the doll of her dreams- but a real 
■■Hexhand blood" doll. 

There are two kinds of imagination. When the child cries for 
ilH lost toy, the act of the imagiDation simply conuistH in holding 
before the mind a more or less fiiithtnl copy of the toy as seen in 
his previous experiences. The boy comes in at the schoolroom 
door with a small stick in hie month. The teacher asks him 
what he hiis in his mouth, He answers, "a cigar." He is told 
that smoking is not allowed in the schoolroom for he might set 
Are to the clothes of some of the children. Be imagines the stick 
to be a cigar, and the teacher taj;tfully and properly carries out 
the idea. The first of these two cases illustrates the one kind of 
imagination, known as the reprodintivf imagination. The 
second case represents the second kiml of imagination- the kind 
that is to receive more especial attention in this chapter- the 
rojiHtructive imitginntinn. 

You can rea<lity see that the imagination and memory are very 
closely related to each other. In tact, in some ol the phasesunder 
which it manifests itself, one cannot readily distinguish between 
acts of reprodnctive imagination and memory. Certain it is 
that they are most intimiirely associated. UnJess memory re- 
store the impressions of past experience, who could picture a new 
event orobject? How can you imagine a new colorwithout re- 
calling certain colors you have already seen? Principal Russell, 
of the Worcester Normal School , tells ub of a boy who, at the age 
ol seven, was observed one day as he stood drinking water at a 
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w£o reproduce in the imagination, chiefly Buch impressione aa 
come through the dermal eeneee, be these impreeBious within the 
realm of either the temperature, preseurccontart or tickle sense. 
Thia class is,! think, comparatively small in number and is made 
up chiefly of defectives. The blind deaf-mutes, such as marvel- 
ous Laura Bridgman or Helen Kellar, must obviously belong to 
this type. Thecelebrated " Franz " case is a good illustration of 
the point in question. Dr. Franz, the surgeon who bo skillfully 
treated the young man, satisfledl himself, by experiments, that 
the patient could not in the least discern objects by sight. " My 
experiments led me to tlie conclusion that his belief that hereally 
saw objects resulted solely from his imagination, combined with 
his power of reasoning. In feeling of an object and bringing it 
in contact with the eyelids and the cheek, an idea of the object 
waa produced, which was judged of and corrected according to 
the experience he had gained by constant practice. . . , The 
patient's sense of touch has attained an extraordinary degree of 
perfection. In order to examine an object minutely he conveyed 
it to his lips. . . . When made to see by the removal of the 
cataracts from o^ his eyes and shown geometric figures, he said 
he had not been able to form from these figures, the idea of a 
square and a disk antil he perceived a sensation of what he saw 
in t lie points of bis tingprs, as if be reall J touched the objects." 

We are all able to reproduce images of previous touch sensa- 
tions with more or less vividneee. The dry-goods merchant is 
rather dependent upon the ■' feel " of the goods in trying to dis- 
criminate among fabrics as to the quality of their texture. The 
blind student in my class who writes bis exaniiDation paper by 
means of an ingeniously constructed typewriter, in relying upon 
the touch of the keys, is quite largely dependent upon his tactile 
images. Likewise when he reade from his books in which the 
characters are represented by "raised letters." 

At the World's Fair in my little laboratory I made a series of 
testa upon all visitors who were willing to submit to them, and 
found enormous differences with reference to the reproduction 
of tactile imagm. Of cottrafl, «x.p&TVeac« a^&\iT%\cv\&%,'\^»^%wi'sr^- 
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thing to do with reference to the development of this capaoil 
witfaiu UB. 

2. The V'muHl Type. The maBs of people belong to this cIsbr.^ 
With the large majority of perBons visuiil imageB predominate in 
their thinking. ThieiBprobablythereasonlLatmoat peopleprise 
the eye above all the other seiiBes. This you know to be actually 
the case. Aek your pupila whifh sense they prize most highly, 
and I think they will be quick to tell you that it is the sense of 
vision. This expreeeion of popular opinion finds support in the 
words of Henry D. Thoreau, "the poet naturalist," who saya: 
" The eye does the least dradgery of any of the senses. It often- 
est escapes to a higher employment. The rest serve to escort 
and defend it. I attach some superiority, even priority, to thJM 
sense. Itistheoldest servant in theeoul'shousehold. . . . I| 
any joy or grief is tobeexpreasedjtheeye carries the news. . . . 
How man serves this sense more than any other I " 

There are, of tonree, among this class— the vibuhI type — very 
great individual differences, varying from the visualizing powei 
possessed by the ordinary pnpil, who can learn his lesson of a 
series of words easier by seeing them than by hearing them, tO 
the prodigy among the artists who paints his |>ortraitfl from 
ideally visualized subjei-ts. 

Professor Jnmes clearly illustrates these individual differencei 
hy two cases which are gleaned from reports made by students of 
his class in Psychology, in response to his inquiry as to thej 
mental image of the morning's breakfast table. The one who ]■ 
agood visualizer says: "This morning's breakfast table is botb 
dim and bright; it is dim if 1 try to think of it when my eyee awt 
open upon any object; it is perfectly clear and bright if I thhi^ 
of it with my eyes closed. All the objects are clear at once, yaft 
when I confine my attention to any one object it becomes far 
more distinct. I have more power to recall color than any one 
thing; if, for example, I were to recall a plate decorated with 
flowers, I could reproduce in n drawing the exact tone, et*. 

y anything that was on the table is perfectly vivid. Thei 
ittla limitation to t\ie e^Xeut o^ m^ vmafg^; I 
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four eides of a room ; T ran see til3 four Bides of two, ttree, four, 
even more rooms with such diutiiutneBfi tbat if fou should aak 
me what was in an; particular plaue in anyone, or ask me to 
count the chairs, etc., I could do it without the least lieHitation. 
The more I learn by heart the more clearly do I see images of my 
pages. E\^n before I can recite the lines 1 see them so that ! 
rould give them very slowly word for word, but my mind is so 
occupied in looking at my printed image that I have no idea uf 
wLat I am saying, of the sense of it, etc. When I first found my- 
self doing this I used to think it was because I knew the Hues im- 
perfectly ; but I have convinced myself that I really do see an 
image. The strongeat proof that such ie really the fact is that I 
can look down the mentally sei-ii page and see the words that 
commence all the lines, and from one of these words I can con- 
tinue the line. I find this much easier to do if the words begin in 
a straight line than if there are breaks." 

On the other hand, the poor visualiBer says: "My ability to 
form mental images seems, from what 1 have studied of other 
people's images, to be defective and somewhat peculiar. The pro* 
cess by which 1 seem to remember any particular event is not by 
a series of distinct images, but a sort of panorama, the faintest 
impressions of which are perceptible through a thick fog. 1 can- 
not shut my eyes and get a distinct image of any one, although 
I used to be able to a few years ago, and the faculty seems to 
have gradually slipped away. In my most vivid dreams, where 
the events appear like the most real facts, 1 am often troubled 
with a dimness of sight which causes the images to appear indis- 
tinct. To come to the question of the breakfast table, there is 
nothing deflnit« about it. Everything is vague, I cannot say 
what I see. I could not possibly count the chairs, but I happen 
to know that there are ten. I see nothing in detail. The chief 
thing is a general impression that I cannot tell exactly what I do 
see. The coloring is about the same, as far as I can recall it, only 
very much washed out. Perhaps the only color I can see distinctly 
is that of the table-cloth, and I could probably see the color uf 
the wall paper if I could renieaib^whatco\cixtt.^aa" 
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Fechner, in his pioneer book, Ekmente der Psyvhopbjeik, wi 
ID all probability, the first to call atteDtion to these personal 
differences with respect to the power of visual imagination. HU 
pablished accounts show great individual diyersity. The work of 
gathering a large fund of information cajmble of beinp rpdnced 
to statistical form, aiitii-ipated by Fechner, has been admirably 
carried out by Francis Galton, the English psychologist, who first 
published his results in 1880. 

Among other things GaltoQ found that the grent majority of 
men of science were very deficient in visualizing power. Od the 
other hand, when he made inquiries among people met with in 
general society, he found quite a different state of affairs. "Many 
men, and a yet larger number of women, and many boys and 
girls, declared they habitually eiiw mental imngeiy, and that it 
was perfectly distinct to tliem and full of color. The more I 
pressed and cross-questioned them, the more obvious was thp 
truth of their first nssertions. They described their imagery in 
minute detail, and then spoke in a tone of apparent surprise at 
my hesitation in accepting what they said. I felt that 1 myself 
should have spoken exactly aa they did, if I had been describ- 
ing a scene that lay before my eyes, to a blind man who persisted 
in doubting the reality of vision." 

It is a mititake to suppose that sharp sight and good visuaJis- 
ing power go together. The two faculties are quite independent 
of each other. Gultontellsusof pertinns who read their addresses 
from mentaJly seen manuscripte. You may have had pupils who 
could recite their lessons when told on what page and the por- 
tion of the page the topic, concerning which your question dealt, 
was treated and discussed. Some persons see nientnUyin print, 
ereryword as it is uttered, and they read off the address from the 
imagined printed page instead of attending to the sound of the 
words as spoken. Galton also found the power of visualising 
inorehighly developed in the female sex than in themale, and that 
it ia somewhat higher tn schoolboys thnn in men. ThereisstroDg 
reasc )ort the belief that it is very high in some youi^ 

(Uage and book-\eavQ\i\f^ t^ud tQ dull this Qower. 
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Margaret Whiting in a rettnt article* makes an intereeting 
conleeeion of her own early childlioo<l esperienceB with the arith- 
metical tables of addition and multipltL'ation. Tbeee notioiie 
concern the individualitv of nnniberB find began when ehe was 
about eight yeare of age, when aritlimetic flrat became known as 
a Btudy. Belief in these notions nas held without question for at 
least four years. In her descriptive list she cburacterizes the 
TariouB numerals as follows: 

1, 2, and 3 were children, 4 was a woman, a good, self-saori- 
flcing woman, who always reminded me of Edna Kenderdine in 
A Woman's Kingdom.' 

"5 wan a miscbieTouB young scamp, with animal spirits, a 
capacity for getting into sera pee, an*l luck in gettingout of them. 

"6 was a prince, amiable and possessed of very good manners, 
easily cheated by impostors, weak anfl dependent. 

" 7 waa an arrant rogue, full of achemesfov his own advantage, 
without r^ard to others. (A cbaracter so nnscrupulous that I 
always considered him too bad for general society.) 

"8 was a lady, bigb-bom and haughty, gracions to the unfor- 
tunate, severe to all offenders, a musician, and in ail ways ac- 
complished ; by far the most distinguished of the company. 

"9 was reckless but generous, always helpful to others, always 
disregardful of self. He was very tall and walked so carelessly 
that he often stubbed bis toe. 

" 10 was a great lord, cold and fonnal. He took the places 
assigned bim as his right, was too elevated in station to help 
or hinder the other people. 

"11 was the herald of the King. Be ran before 12 and pre- 
pared the way tor royalty. He was very clever, and was 
always busy. 

" 12 was the King. Hewaamerelj amajestic figure-head; and 
noticed only those who had climbed near the throne. 

"Theflrst move of interest in this drama of numbers was caused 
by 5 when he coaxed an innocent child to help bim run away 
from home, fi runs till he reaches 10, bt t;ets there he 

'"TtaaPadacDgioRlSamiDtr}," Jd&cUS 
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etope to help 6. 5 cannot put 6 into 12 where be nanteti to go, 
and so drops him next door to 12. Though gnoU-Datured, 5 ia 
easily moved by wickedoet^s, and so w peranaded by the design- 
ing 7 to help him instead of 6, into 12. At this, 8 ie bo angry 
that ehe tlirust» thotightleee 5 into 13. Here he stays till kind 
Sreecueflhini and puts him into 14. 2 helps 6 into 12. but he 
cannot stay, for 7 is already thiTP and the place is not large 
enough to hold both. 7 is stronger than 6, and so succeedB in 
putting the unfortunate prince into 13, which is a mild prison. 
8, bent on justice, finds 6, who is crying, but doing nothing 
to get into a better place; she puts him into 14, which is very 
pleasant, but beneath 6's dignity. 7 is already in 14 bj the 
aid of 2. 8 turns out 7, and hurls him into 15, which was a 
dnngeon.' 

And HO on this drama is earned out, until the cnmbinations 
become almost innumerable, Thesetniememoriesarp said to \» 
•• more clear to-day than the fates of early playmHt^s." 

Of course, such a marked d^reeof the power of visual imagin- 
ation ie indeed rare, and yet it is more common among children 
than one would be apt to think. George Sand, in recalling her 
childhood experiences, supphes us with a good example by way 
of illustration. She also retained this power toquite an extentin 
lat*rlife. "I never look at certain mosses in my herbarium," «he 
says, "without flndingmyseltfiguin under the onkt) of Frascati. 
A little stone makes me see again all the mnuntain from which I 
brought it, and rerall the same with nil the minutest detail from 
top to bottom. The odor of the liffrori vrilie [bindweed] makes 
a terrible Spanish laudrtcape appear before me, of which I know 
neither the name nor the location ; bul which I passed by with 
my mother at the age of four." Onsttive Don' said, ■■ My mind 
n my model for everything," A still more interesting case is that 
related by one of thejjupils of Woruester Normal Bcbool, of her own 
childhood. "As a rule," she says, " I preferred story books which 
were nof illustrated. This was because the illustrations were 
nof f(i I'l'iiutiM ns the pictures nhich came into m.v mint} while 
li"' ''>, or reading a story, lused to turn the pages over 
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i)tik'k1.T, or if there wns print aliovo and below the picture, I uwhI 
to liold my liiind over tUe picture ao that it could not blot out 
tlio one in tn; miud." 

3. The Auditory Type. —This type is not near bo common as 
the visual type; yet there are many poor visualizers who seem to 
have extremely good auditory momorJeB. Many musiciaim seem 
to belong to this type — those who sing or play " by ear." It ih 
aaid that Moznrt at the age ol fourt*«n, after hearing Allegri's 
Misfrfiv for a single time, as he wnn forbidden by the pojiea to 
copy it, reproduced the entire work from memory. Profeesnr 
Stumpf informs usof a^hild that could follow the scale in singing 
at the extremely early age of fourteen months. 

The dlKerence between the anditoryand visual types is well 
shown in the little anecdote, told by Bernard, of Legouv^ and 
Scribe. "When I write a scene," enid LegouvetoScribe. -I hem-; 
but you fee. In each phrase tiiat I write, the voice of the per- 
sonage who speaks strikes my ears. Your actors walk; they 
gesticulate before your eyes; I am a /wtener, you a spectMor." 
"Nothing is more true," said Scrilw; "do you know where I am 
when I write a piece? In the midJIe of the parterre." 

To one whose mind revels in auditory images it is no diffi- 
cult matter to perform what would otherwise be remarkable 
feata of memory of sounds, as jo the esample of Mozart cited 
above. 

4. TTie Motor Type.— Vi'iih iseraons of this type tbe mind in its 
operation itnala chiefly wiih the images of muscular sensations. 
All of us are quite dependent upon our motor images, especially 
in the lommon habitual iiiovements involved in utterance, walk- 
ing and the like. Theae simple movements would be quiteimpos- 
sible without these motor clues, as pathology makes plain to us. 
When the images of certain movements are destroyed, the pa- 
tient can no longer execute those movements, for example, 
aphasia, ngraplua, and the like. This is the reason that sensory 
paralysis is ftlwnys followed liy motor paralysis. 

The blind depend quit* largely upon their motor imagi>a. 
When engaged in retleGtkm|iai^H^^ghiteBK«^N«b,%}a.«i'^i»^'<' 
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been observed to epell out their thougfate with the finger 
bet. Berthier, the deal-mtite, made such a confession of bis 
operations when he sajs, "AJthough nij lingers and in,y bands 
are immovable. 1 feel, when I think, that they are in activity. I 
see internnlly tlie image that they produce. I feel that 
thought exercises itself and identifies itself with thesemoremenl 
which the external eyes do not see." 

Professor l^tricker, of Vienna, has this form of imaginAtii 
(motor) developed to a remarkable degree, and which he himi 
has carefully studied and fully described. 

His rfK^oIlf(;l.ions both of his own movements and those of ol 
jectsai-eaouoiiipanied, invariably, by distinct mnsi^ularfeeliDgt] 
in those parts of .his own body whifh would naturully be used ii 
effecting or following the movement. In thinking of a soldi 
marching, lor example, it is as if he were helping the image 
march, by marching himself in his rear. And if he (lUppreHseethla' 
sympathetic feeling in his own legs, and concentrates all hifl at- 
tention on the imagined soldier, the latter becomes, as it were, 
paralyzed. In general his imagined movements, of whateoerer 
objects, seem paralyzed the moment no leelings of movement 
either in his own eyes or in his own limbs accompany them. The 
movements of articulate speech pliiy a predominant part 
mental life. "When after m.v experimental work 1 proceed toil 
description," he writes, "as a rule I reproduce in the first 
stance only words, which I Lad already associated with the per-' 
raption of the various details of the observation, while the latter 
waagoingon. For speech plays, in all my observing, so impor- 
tant a part that I ordinarily clothe phenomena in words as fast 
as I observe them." 

If you should inquire among persons aa to the sort of 
in wbirb they imagine words, jnost of them will reply 
oflwaring." Not until you draw their attention to the matter 
will they see that the motor images connected with the organs of 
articulation predominate. A good way of clearing up the 
" them, is to try the method suggested by ProfeBsi 

' Partly open your moiitV b.'&A ftvwiXTCia.'jre.ft rai-^ '»' 
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mbieJa or dentals in it, 8uch aa'bubble,' ■toddle.' Is your 
image of tlie word under these conditions distinct? To moat 
people siiL-h an ininge is at first thick, just as the sound of the 
word would be, if they tried to Utter it with the lips part«d. 
Many uan never imagine the words clearly with the niouth open; 
others succeed after a few preliraLnary trials." SiipIi an experi- 
ment proves how dependent our jmagination of words is upon 
the actual feelings in lips, tongue, throat and larynx. Professor 
Bain goes so far as to say that "a suppressed articulation is in 
fact the material of our recollection, the intellectual manifestion, 
the idea of speech." 

So thpn we really have at least four general types of reproduc- 
tive imagination — the tactile, visual, auditory and motor. In 
Bvery person one of these types is more highly developed than 
ore all the others. But this extreme development does not of 
necessity exclude the presence of, and a dependence upon, the 
others. In the normal individual all these types are developed. 
We use the visual power to retain what has l>een learned by read- 
ing; the auditory power to retain what haa been gained by hear- 
ing, and the muscular or motor memory to retain what baa 
been committed by recitation. Then in the normal type the re- 
produced images are sometimes visual, sometimes motor, aonie- 
times auditory and sometimes tactile. We all know how very 
different reading a foreign language is from speaking it. For 
three years beforel went to Germany, I rend some Qerman every 
day, but never spoke a word until 1 had nctutlly set foot on the 
soil (if the Fatherland. A stock of visual imiigea I found quite 
different from the motor images, and both of these very different 
from the auditory images. For I could read and speak German 
before 1 could understand it wht-u spoken by others. On the 
other hand , I have a friend who in the rending of German is quite 
dependent upon hia stock of auditory images, He understands 
German well when he reads it aloud, but if he reads it silently he 
experieut'es great difficulty. Ton frwjuently notice old people who 
continually move their lips win ii reading meuiiilly, just as they 
, would move tliam wlieu reading i' ""'^ An inmn y^*^*^'^^ '^^'^ -^voc 




Iirt^ttm'tmmi ItugfmmtiotL — Envy asmaiam (4 ««r 1 

t/IOm i"^«4 i» omr mu: Uut '«* 

tJl* mtikwumm. tUffrU'tm. to Ha prmetmi a p f^ tMtk m. 

tontlnvhirk llwlMMKtft*tir*lBnihjiacxetawd. I> tkc acqviii- 

wiMthar llMf Iii)(/«1«>Ik» ticol ulj}wt*, peraoos, ptoe 

l( hi MfMriMll y tnwia tbw iliM.-oT«r3r of nra loiA* b; 

To llt(Mrtrttl4 Om Intter c*m«, tok« tbc <rork of the 

hf* ml<^|jitiou (rl ibeUidflof «cli[M««MloogbeforebaBd,or tlwj 

pffsttk^n <tf tlxi plaiNriH on i-rrtain dates. 

Wtl.lt MiTfriir* to tlm tine ol iniaginAtjon in acqnuitkin, tWi 
ttaiurrnl utnlmnivt umy l/ii tniiil« thiit ttie prtx^ess at ncaBiog, 
wi|i-rl,liiK, itiii] r<^roii[Hng tlie trnrea ot personal experiPD(«, as 
ii[f(ill«<l t.<i tlio n»w (u<:t« pn^NrnUxl.iMillui'trBted in every a«t hf 
Rionii* r([ wlit'li linowlMiKe fi pained. Imagination aa well Wtj 
ni«ni(ir,V I" Inviilvml liievitryuct culled "learning, " whether tbi 
a Uy oral conitii anient ion or by books. If yon wish 
nuln^rot awnni yon iniiHt form clear and keen m* 
kbit (ibjncta n.ii<l e^Mit«\wd\i;B.\«4\i^\.'Qa^ati. Ttt 



i 



\ 



I 



IMAGINATION. 280 

in following the accouut of a battle, the child begiaa with hia own 
limited experiences calied u|i |iy the words involved in the descrip- 
tion of the battle-scene. 

Haveyou over seriously thought of theactual fact thnt what 
is known ua understanding a teacher's description, depends to a 
great extt-nt upon the success of the pupil's imagiuntiveeffortV 
For extimple, you are describing an ocean steamer to your class 
of young pupils, and they fail to comprehend (or image) its mag- 
nitude; how can yon expect them to realize the functions per- 
formed bj ocean steamersincoramerciul navigation? If you are 
describing a fort, such as existed during the time of the " French 
and Indiuu Wars,'' and you fail to make clear to their minds the 
necessity of such a protection, how can you expect them to ap- 
preciate the difference between a fort made of logs and stones, and 
one whose walls were simply piles of crumbling earth? Ever and 
always must our educational methods take cognizance of the 
fEict, that there is a close relation between clear imagination and 
clear thinking. 

Again, in alt discovery of new fiicta we find that the processes 
of simple observation are greatly assisted hy the imagination. 
The scientific student must ever invent hypotheses for the ex- 
planation of Facts. In this he is aided by the imagination, for his 
hypothesis stands or falls upon the, as yet unobserved, results, 
which results he must pictnire as fast as possible befoivhund. The 
chemist must picture to his mind tbeaction of certain substances 
on each other, hefore he can assure you or even himself of the 
nature of the compound produced by theirbeing mixed together. 

Practical Iiiin/^ination.— hut more clear, perhaps, is the part 
played by the imagination in the practical line of invention of 
the various mechanical devices which have proved such a blessing 
to our generation in the development of our natural resources. 
Robert Fulton pictured to his mind the advantages of a steam- 
boat before he ever attempted its construction. Could Morse 
have worked ho assiduously, ngninst su-h discouragements, in 
endeavors to perfect the telegraph, had it not. Iwr^^o^ ^5t.|> 
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graph would prove to the worltl ? Tliat piiUire was supplied 
the creative ima^aation. It was tlip fiame thing that raised 
Edison from the humble position of a telfgraph mesaeoger to 
that of the foremost inventor of tlje world. When a poor man, 
a few years ago, be suggest**] that a meanB could be pontrived 
whereby a message could be sent and received over the aame wire 
at the same time. He was laughed to acorn by his fellow work- 
men. But the cherished image remained in his mind, and as a 
result of that mental picture wliich was stereotyped on Edison's 
brain we have the "Duplex" key now adopted into general 
in telegraphic service. The projector of the "Ferris Wheel,' 
which is one of the greatest engineering feata of modem timi 
was laughed at and regarded as craey by many whom he 
proached with his plans. The evolution from the sickle to the 
" self-binder," in harvesting grain, is the result of the acts of the 
creative imagination. Every invention, whether it be of a useful 
Toechanical contrivance tiiat has blessed the world, or some ar- 
tistic design that lins made men appreciate the beautiful- 
single invention finds its genesis in tlie imagination of boi 
individual. 

It is in a sense fortunate that children possess this imagii 
tive faculty to such a degree. That tbey do possess this power 
is seen so plainly in their plays and games. I have seen children 
in playing, use as dolls such various articles as a stick of wood, a 
knife, a clothes-pin, a newspaper, an ear of corn, and a milk 
You remember the remark of Budge in "Helen's 
said " We doesn't like buyed dolls.'' A wax doll with flaxen 
is a fine thing to have laid away in the bureau drawer- 
at aemi-occasionally ; but for good, rollicking, genuine, every-day 
fun the child chooses the old rag doll, A toyis not something to 
look at and observe merely, but it must admit of being di 
something with : the more possibilities that the toy ofTers In 
line the better toy it is. 

Likewise in their attributing personality to inanimate objt 
A little boy eighteen months old tried to make hie doll eat bread 
and cried when he found it could not be made to eat. Children 
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love to think of their toys and of other objects, as living things. 
Mr. Biisaell report* the case of liltle HihJur, a child aged one 
year, seven months. "Just as Mra. L. brought Hildur in, I acci- 
dentally knocked a chair down on tliefioor. Hildur began to cry, 
and when I called her she did not move. I went towards her, at 
thesame time picking up the chair. Sheceased crying as soon oa 
the chair had been picked up. About ten minutes later, I put the 
chair down on the floor again, and as soon as she saw it, she 
began to cry, and when I picked it np, she stopped." 

That chUdren attribute sensibility to objects, especially a 
capacity for suffering, is quitea well-known fact. Irpmemberwell, 
a little boy who wanted his mamma to whip the wind for blow- 
ing his hat off. My own little girl has often asked me on seeing 
me light the open fire in the grate, " Papa, don't it burn the fire 
and hurt it when yon make it blaze so ? " 

The average child seems to live half his life in aworld of make- 
believe. How often do we hear children say to each other, " Play 
yonwereso-and-so,"orsuchremarli8as "I'llbethepapaandyou 
be the mamma, Mary will be the hired girl and the rest will be the 
ladies who came toseeue." And the imaged objects are to thechild 
real objects. Not long ago my little girl was playing Sunday- 
school, layingespecial stresHon instrumental municand "the col- 
lection" as themore important feat'u res of theideal Sunday-school. 
She was ueiug a chair for her piano, and while shewos out of the 
room for a moment her mamma sat down in this self-same chair, 
without thinkingotitsncwly assigned function. Gretchen, on com- 
ing into the room, noticing her mamma seated in this particular 
chair, exclaimed in apainfulway, "Oi mamma, you aiv Bitting on 
the piano!" Again, one day she and her brother Stuart wereplay- 
ing that they were keeping house. Gretchen weib the " mamma," 
and Stuart the " papa." When called to luncheon Gretchen got 
to the wash pan first and was preparing herself for dinner, at the 
same time teasing hi-r brother with the thought that she was 
going to beat him to the table, fitunrt burst out crying with 
theexclamatiou — " Oh, Gretchen won't let 'papa' (meaning him- 
self) hsv9 the baaiD." 



99S 




PRACTICAL LESSOSS IS PSICBOLOGT. 



doods," 
n fnnrfci^B 

•"rtreet 

nfire-«B- 
oneeJTBd^^ 

'•CbTMfcfl 



Man; children 8e«in to actuallj betide that it p 
t«Br or bnm tbem, that in the aamiii«r when the tree is sUraf 
makea it ache to chop or poood it. TTumdcr, wbicb ia ao n 
cotiDtabletnjBteryiD the child world, tdsaidbjBomecfaildreD t 
beGod"groaQiDj!;" or ■■kickJDg." Others aaj that it is c 
hy God "roUiDg barrela about," "tBrniDg a big bandle," 
"throwing loge," "haTtng coal mo in," " bitting th« dooda,** 
or bjr the cIoade-'bDinping together " MoetoIchildrcD'sfi 
aeem to claster abont the sky, sun, moon and stars. 

When the dew is on ihegrEifiethechildeaTe, '-The grass k 
ing; " when the stara come ont they are ■■ candles '' or "street 
lamps lighted by angel boys." or they are '■ §parl[s from fire-en- 
gines," or "cinders from Gods stove." Butterflies are coneeJTed^ 
by some to bexpanaiet flying," aod others call icicles '< 
mas candy." 

Play offers a wide scope for the child's practical ingenaltyjl 
Play owes its chief charm to mimicry and a kind of make-beliore 
of the action of adults. Muoh childish play owes its charm to a 
sort of partial self-deception. Children imagine or make beliere 
they are animals, soldiers, Indians, hunters and veritable Dayjr 
Crocketts, Daniel Boonea and Buffalo Bills. They play chnrcb, 
school, circus or congress. If hit with imaginary bullets from im- 
aginary guns tbey fall downanilplaythey are dead. If they step 
on a crack when walking on the sidewalk, they are "going to 
have bad luck" or are "poisoned," What child has not played 
with mud pits, moss carpets, brooms made of pine tufts, cncnm- 
her pigs and horses with eyi's of tacks, or a train of care made of 
chairs? Ail this ia dune by the "alchemy of the imagination." 
Only a rough hoeis of analogy is needed for these creations O 
fancy. A boy will derive as ranch and even more pleasure from 
riding a stick a« he will from possessing the most richly capai^ 
soned hobby-horse, 

This same imaginative exuberance manifests itself in anothl 

form. A child who has heard a number of stories will displsj 

ivity and ingenuity in inventing new ones. This t 

me fancy IB apt to R»BMme«xttB.-^a%MiX Ai*.\«k*sA« 
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aggerated colorings. Thus one teacher r^porta that Alfred, a^ed 
six, " was dining at our house to-night. During dinn-T one of 
the company told of a h Drue-chestnut tree that had red blossoms. 
My father said he never heard of red blossomson a horse-chestnut 
tree before, and wanted to know on whnt street it was. On hearing 
this A. said, ' My teacher toM ua to-day of an apple tree and the 
blossoms on it were blue." He was asked, ' Did your t«acher tell you 
where it could beseen?' A. answered, 'Yes, but it's down on Winter 
street in Boston, so you can't see it.' My father said it would be 
worth while to go to Boston just to see that tree, and bethought 
he could see it when he went on Wednesday, since he knew what 
street it was on. A. did not say anything for quite awhile, find 
then he suddenly spoke up, remarking, ' I forgot to tell you that 
a storm knocked all the blossoms off that apple tree, so I don't 
think you can see it.' " 

Children are apt to Hndgreatexeitement in the marvelous, and 
they delight in turn to excite others. This frequently lends them 
to tell their grotesque stories eureha.rged with everything hut 
truth, "To fly up to the sky" is not an impossible act for the 
average child to perform. 

Theindulgence in these pleasures of fancy and the imagination 
involveecertainrisksif entirely uncontrolled. Itis, however. Inti- 
mate within certain bounds and should be stimulated, in a large 
measure, in early childhood. In later youth the exaggernt«d ex- 
ercise of this power may involve dangers, both moral and intel- 
lectual. The child that lives nlwajs in the world of wonderland, 
and dwells continually on the romantic figiires clothed by the 
imagination. may be nnable at the proper time, to adjust himself 
to actual BU rro II D dings, and ho will naturally grow discontented 
with the world as it is, coatinnally chafing because out of har- 
mony with life aa actually lived. 

Or such an one may become thoroughly satisfied with this 
image world, created by extensiv* and prolonged indulgenceof 
the imagination, and in this way be rendered incapable of dealing 
with real objects as they present themselves to his sensorium. 

.A^ain, it can be readily eeen, that '•& "Caa'vsa.-o^ 
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is thuB divorced Irom the really fixed mental etandards by wl 
tfae correctnesB of reasoning and other intellectnal proceeses ia 
diecerned and passed upon by the juiljrment, theattaiament of 
truth in all invefltigation and reaearLh ia hindered. When the 
imagination is given OTer to the eway of the emotions, rather 
than to the control and guid ance of the intellect, the eway of feel- 
ing gives a caprici oneness t<_i the workings of the imagtoatioD, 
rendering this creative power utterly unfit tor the calm and 
steady pursuit of truth. The student whose imagination obeys 
the behests of feeling is prevented from clearly discriminating 
among the facts he is trying to investigate in an unbiased way, 
and becomes the victim of vagueneee as well as exaggeration. In 
evokingone'sBtronger feelings, imagination puts a cataract over 
the eye of judgment, rendering the mind of the student ani 
for cool, scrutinizing, careful, painstaking investigation 
research. 

But when properly guided the imagination is o! immense intel- 
lectual value. It is, as has already been stated, indispeneable in 
teaching, in invention, in study, in passing from the known to 
the unknown. The teacher mnst orientate himself into the child's 
world — put himself in tiie child's place — in order to know jnst 
what sort of mental mfun to place before the child — that he may 
know just what food is best calculated for the child's intellect 
digest and assimilate at each stage of development. 

The ordinary practical person is apt, at first thought, to 
at the imagination as if it were a useless appendage to the mind 
—a sort of "peacock's tail"— beautiful, brilliant and gay, but 
serving only to retard the progress of real mental growth. We 
are quite apt to overlook the intellectual service rendered by tl 
faculty in the pursuit and acquisition of knowledge. But a di 
look into the mind as a whole, an organized unit, reveals to 
the fact that the imaginatton, instead of being opposed and 
tagonistic to the intellect, constitutes an essential factor in 
Intel !"■ ' processes and in mental growth. 

lormal person, after the early childish fancies hai 
1 for a term o\ ■yeaTr6,moApTa\AOTi.i;o\i\'»(i\'-ftM8\' 



over 

inOftS 

ao^H 



lay 

le^H 



I 



I 



iMAGimrwy. 295 

a natural result. The child become more matter-ot-(aet, and his 
enrly spontaneoua fancies paes into more regular forms, con- 
trolled ami directed by an enlightened will. This is evinced in the 
mental revels ol the child. The activity of the imagination now 
hecomes more and more influenced by the sense of what is true 
and actual. He can no longrer be satiefied with a sky-blue hip- 
popotamus, the old iiurHery tales or fairy Btories. IIo likes to hear 
stories that are in actual touch with real life. He prefers accounts 
of the actual or probal)le doin^ of children to all the literature 
of the Jack-nnd-the-Beon-Btalk variety. Still it is unfortunate 
it this period manifests itself too early in the child's course of 
development. He will he all the stronger and more powerful as 
a thinlter, certainly more original, if ho spend his earliest years 
in contemplating funi'v's pictures. 

How delightful to be an unobserved liBt«ner at children's 
gamesi Oftentimes have 1 coni-pnied myself behind the trailing 
vines that dam tier up over tlie piazza, to hear the conversation 
of a covey of young children on the lawn below. How easy then 
to see the relation that obtaina between the wilder and more 
rambling ravings of the imagination, and the period of the 
child's development! The average child of three or lour years 
will be quick to t«l] of a pig with sis legs, a horse with three ears, 
a mouse as big as a dog, blue apple-blossoms and pink cats. 
But the older child will at once correct these tales by their own 
Btandards, gained from real experience. Children will tell their 
semi-plausible stories as long as th«h8tenerwill ex press astonish- 
ment, When his accounts no longer «voke wonder, the child is very 
apt topartcompanywithpeeudomttnin. 1 have observed children 
play contentedly in their world of make-believe until they discov- 
ered that I, an alien, was looking on, when they would become 
confused and run to me quii:kly to explain that they were only 
pJayittg, aeeming half ashamed of the fact that they were revel- 
ing, in their play, with imaginary entities. In this way,itoecur8 
to me that of itself, the enrly imaginary impulse in its crude form 
la replaced by a desire to learn about things, and bya regard for 
rJiatiBactoaU^ true in t^ noild ol us.x^Ti^Eii'as.Vox^na.Ci •:i\\(». 
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iteelf. The imagination ^adualty becomes a hHu4maiden serr- 
ing the ends of knowledge. The toys no longer eerve as '* laj 
figures round which the child may weave and drafi^ his fanciea." 
He prefers a more real life. In this connection it is iatereetxag 
to note the following quotation trom Mr. Newell'e "GameB and 
Honge of Amprican Children." 

" Observe a little girl who has attended her mother for an air- 
ing in some city park. The older person, quietly seated bj the 
footpath, is halt-absorbed in reverie; takes little notice of paa- 
sers-by, or of neighboring sights or sounds, further than to cast 
an occasional glance, which may inform her of thechild'eaecoritf. 
The other, left to her own device*, wanders contentedly within the 
limited scope, incessantly prattling to herself; now climbing an 
adjoining rock, now flitting like a bird from one side o( the path- 
way to the other. Listen to her monologue, flowing as inces- 
santly and musiL-allyastlie bubbling of a spring; if you can catcb 
enough to follow her thought, you will find a perpetual romance 
unfolding itself in her mind. Imaginary persons accompany her 
' footsteps; the properties of a childish theater exist in her fancy ; 
she sustains a conversation in three or four characters. The 
roughness of the ground, the hasty paismage of a squirrel, the 
chirping of a sparrow, are occasions sufficient to suggest an ex- 
change of impressions between the unreal figures with which hep 
world is peopled. If she ascends, not without a stumble, the ar- 
tificial rockwork, it is with the expressed solicitude of a mother 
who guides nn infant by the edge of a precipice; if she raises a 
glance to the waving green overhead, it is with the cry of pleasure 
exchanged by playmates who trip from home on a sunshiny day. 
The older person is confined within the barriers of memory and 
experience; the younger breathes the free air of creative fancy." 

Again, every t«Hcher knows, or ought to know, that if we seek to 
get clear ideas respecting the nature of the objects of admiration 
and love which keep the lives of children sweet and wholesome, 
we find that all the kinds of love and admiration which decide 
wh"' the general tenor of their life, the relation in which 

d to their fellow creatures, what sUu-U ba the occu- 
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pation of their teiaure time— I eay all theee certainly (all into two 
threat claeees: (1) Tboee JDterpsts which center in the study of 
Dature [botany, geology, zfiology. and the like]; and (2) the 
irtaes ol studies that inquire into feelings, actions, and thoughts 
of man himself. All the interests which keep human life in th<> 
right channels belong to one or the other, or both of these twti 
classes. Have you ever fully realized that no human bfingcanlivo 
a healthy, normal lite unless he admire nature or the best and 
highest thoughts, feelings, and actions of man? The men of tine 
texture, the men of fine heart and brain fiber, the men ot true no- 
bility, are men who have been deeply influenced by admiration 
and love of nature. But such admiration can never be made pon- 
aible without the presence of the idealizing facaltjr— the creatirf 
imagination. 

You well know that a great poem or drama, a book of travel, 
a descriptive narrative, written by a man who loved nature, can 
hardly be said to exist for those who do not themselves know nu- 
ture, for they cannot orient themaelves into the writer's thoughts 
and moods. Thechildreo who are growing up inour homes, and 
more especially in our crowded cities, in ignorance of all such 
things as 6owersand trees and birds, are ignorantalsoofall kinds 
ol human achievements made beuutiful in form or color; the 
place in the hearts of these children, that ought to be filled with 
feelings and thoughts supplied by beuutiful things in nature and 
by the beautiful products of bumuu art, is filled inst<-ad with feel- 
ings and thoughts evoked by a little shrunken, shriveled world 
of small, grimy houses with gloonny surroundings. 

How fortunate it is that the child naturally seeks for the beau- 
tiful 1 But you must remember that the beauty the child gains in 
his quest, is found to be beautiful been use it corresponds to a cer- 
tain ideal (crude though it be) supplied by the child's own creative 
imagination. I know a certain teacher who was most tactful In 
discipline and most delightful as an instructor. Every one of her 
scholars thought her beautiful. I remember one exuberant boy 
saying, "Miss M. is the most beautitulestladyin the world. She's 
just handaome," Asd^et asB>iii.B.tleTollB.ct.^«^%%'C&<aVQi\£A- 
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ttmt pcfson I have eT«- Ken. The besstr ibe boy pereorvd waa'l 
■■ Ideal bastitT'. bot bawd npoD rrrtaia gttalitiw wtakb eTokedl 
die ddld'e sdniratioa And k>T«. 

Iwms remit {7 mad* knjsatotMl withtfae folk) wiDg tittle iiici*! 
dent, bj a fricml : '- 1 aafcnl a jitggfd Gttle diDd on the strvet," I 
isid thJMlrieitd,'- which ■beaoold rather ha\'«, the red camatioa I 
ia my batloa-bole or a iliicr. 8be «agerij took the flower. Nor I 
eonlil I tDdncehti^r to exchange hj^extrsTaeaiitstoriee of all the* I 
nice thing* ebecoDl'I buy with the money, 8be odIj datcbeii the I 
flrrwrr the tighter.' This little eearkt bloaeom corresponded J 
to tiM cbSd's ideal ol beaaty. This ideal wae eopplied hj the 1 
IniaginatiTe facoltj. 

Kxjtmtnux hae proren that a large proportion of persoiw who 4 
hare attained tli^ age ol tbirteen, ignorant of reading, wrftang 
and arithmetic, nnd yet have, aft«r that age, lefuned ae mudi 
rending, writing and arithmetic as tbey needed to lead Dsefol 
liree. Bnt alongside this is tbe other fact that esperience baa 
oUo demonstrated, that pennons «tho reach tbe age of thirteen 
witbont admiring and loving adrnirable and lovable 1 
seldom make good tliat defect in after life. 

Whnt olijects of Bjrepn thy those vacsnt-ejed children are, who, 4 
though they look atyo^t, do not see yon! "Joe, what are yon I 
thinking about?" " f ain't thinking of nothin'." Bight bereis.l 
made plain the tiin<-tlon of the moiifra kindergarten. In tbe 1 
kindergarten the ctiild plnysagiiiii and again w-ith the same littJe ] 
box of Mockn, eight in namher nnd alike as to ehajje. He soon I 
finds how renilJIy they respond to hit) fancy, and taktB delight in J 
them dny nftiT day. His ex;>erience ia the sante with respect to 1 
the sheet of paper, the lump of clay and the little bundle of sticks. 
You can bC' thr'ci, tlmt a new idea is gruven tipun hie mind — 1 
Hov liiiirb riiu he (loof with bow little! Is not this 
[Di|)ort(int iileti for the child to grusp and retain ? 

What sii,'nifli:ancc it has for his after lite [ How much ia gaioed J 
b; the child wlio line ri'veuled to him, in liis kindergarten life, tb»l 
HUperit>— '- fit ji iilcasure that eomee from the use of biB o 
'' 7011 'T upon Bimp\e,i;TMdeiBa\fti:'\o.\\ '^Vl;w^^,S»^^ 
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helms tb^ sentiment of CaHjIe's noble thought— "Not what! 
knon, bnt nbat I do, is my kingdom." 

I have in mind now a very industrious little fellow, but who 
was the most unimaginative chiJd Ihnve ever known. He h;id 
no sense of humor whatever. But when pot into the kindergarten 
it did not take long to develop iu him amoet decided sense of 
humor, and the keenest perception of fun. In a short time he was 
transformed from the grim, sober, playless little child into one 
Uvely, happy, and vivacious. 

Not long ago I spent a few moments in observing a band of 
these sunshiny kindergarten chicles at their morning games. My 
little Gretchen was a member ol the group. Her nut-brown hair 
falls in graceful curls to her shoulders. One keen little fellow, who 
was occupied with a cylinder, notii'ing these, exclaimed, "Ob, 
Miss Kate,Gretchen has cylinders on her head I " Gretchen began 
to feel all over her head with her hand to Hnd the wooden blocks, 
as she supposed. All this time the httle fellow who made the re- 
mark was shaking hia sides with laughter. Aft«r awhile the rest 
of the children , and Gret«hen herself, saw the joke. Without an 
active imagination therelationbetween the curls and the wooden 
cylinder would never have been perceived by the keen, bright-eyed 
child. 

Although, through the child's added sense experiences and the 
development of his powers of judgment and reasoning, the wilder 
ravings of his fancy become curbed, it is a serious mistake to 
suppose that the imaginative power ceosea to grow. It simply 
"changes tack "and follows more fruitful and beneficial lines than 
it did in earlier childhood. The power of the youth's constmot- 
ive imagination goes on developing, at the same time inducing a 
gradual enrichment and deepening of all his mental faculties. 
Why can the child of twelve follow the narrative of a historical 
book, or book of adventure, better than a child of eight? Sim- 
ply because his higher development of the constructive imsigi- 
nation enables him to group the 'dements of recorded experience 
with greater facility. 

/tisacomjiarativel;; modwa wtUou^^i^^^^'^'^'^"'^^^'^''^^^^ 
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true educator involves the guidance of the imaginatioD of hia 
pupils aa well as tfaeir other mental powers. Formerly it wbscoq- 
ceired that if the edncator had nnjthiug at all to do in the gnir]- 
ntico of this special faculty, that guidance or direction should 
tnke the nature o! a smotheriiig or repreBsioii of its activity. Il 
is a delightful relief to note that a marked change in point of 
view has come to pass with reference to the way in which thi' 
child's creative fancy should be treated by the teacher. It ia re- 
freshing to observe that the modern, wide-awake t^aj^her la turn- 
ing his attention more and mure to the problem of helping to de- 
velop the imaginative faculty in some worthy manner, such aa 
will contribute to the mental health ot the child and retain har- 
mony among all the powers of mind — the harmony that charnc- 
terizea the normally developed child. 

That there ahould be some educational discipline of the imag- 
inative faculty goes without sa-ying. But this discipline should 
by no means be a repression ot the power itself. It is a source of 
great regret that educators have been apt to overestimate the 
evils of indulging in flights of the imagination on the part ot 
children. The child's imaginative creations are moat natural to 
the mind at its early stages of development, nnd asBist in inciting 
it to new achievements and further development. Furthermore, 
it is most important and appropriate that the child create this 
fairy-like world, if the best elements of his mental make-up are 
to be conserved. Natural? What is more natural than the 
following incident from the life of a boy: " Six-year-old A, had 
found a dead hen. He got a few old papers, some twigs and 
n tew aticks of kindling wood, and piled them up in a regular 
way; he then cut off a few pieces of twigs that stuck out. He 
put the old hen on top of the pile and set fire to it. Hie mother 
came out just as the fire commenced burning the hen, and she 
asked him what he was doing. He replied: 'I urn offering a 
sacrifice for the aius ot all the neighbors."* Observe almost 
any normal child from day to day, end see the thousand and one 
irn -ts which he is impelled to perform by the influence of 

.lection ol obtetTMioM •i vto^i>w«*\*fSiiTni«X%o\«ift- 
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his irrepresaible imagination. Do tbia even for a short time, aod 
you will be fully convinced that the child's creative fancy sup. 
plies a lai^e portion of that little world tn which he Uvea and 
moTCH and has hia being. Furthermore, the so-called harmful ef- 
fect* are found to be very temporary andevanescentincharacter. 

Tou see, then, that while in certain directions and on compara^ 
tively rare occasions the educator has to check and impose a 
limit upon too extravagant an activity of the productive Imagi- 
nation, his larger obligations to the child make it really incum- 
bent upon the teacher to aid in the development of this faculty. 
No better preparation for the serious work of later years than 
the spontaneous and playful exercise of this creative fancy can 
be conceived. Do not— as you value the child's mental develop- 
ment—do not be too anxious to chei-k the childish vagaries 
created by bis imagination. Neither intellect nor character will 
be harmed by them, and to a large extent they may be left to 
correct themselves. 

While it seems to be the rule that imaginative children are at 
first slow at their lessons in the nnore niatler-of-Iact sihool work, 
it is also true that the child whose inmginntion haa been well 
directed by helpful stories and descriptions, will, other things 
being equal, be the liest learner at si-hool. What better exercise 
than these stories tliat appeal to the itriaginatiou of the child can 
be devised Cor cultivating the child's powerof concentrated atten- 
tion, so essential to learning in the school and to all mental ad- 
vancement? Besides, It is a question — a most serious question— 
whether it is a part of wisdom to have the curriculum of the 
primary grades made up of the in att«r-of-fact studies. Far better 
for the child, ia the revised one-ay liable edition of " Robinson Cru- 
soe " than the old barbarous attempts to teach him the abstract 
multiplication table. Early, careful nurture of the imagination, 
by means of wholesume iind well -selected food, has a great deal 
to do in determining the scope of intellectujil activity that is 
ulliimitely attained by the child. 

Of course, to train the imagination wisely the educator must 
pay close sttaiition to tbe nKtoziA tn 
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ponng taaks upon the child, that inrolre the activity 
Htractire or creative imagination, be rery carvful to i 
tasks simple and adaptedtothe stage of tbecbild'ederelopmenu 
Yon can never be Kuccet^eful in calling thechild'e imagination into 
eserdse, nnless be boa an iimple stock of those expeiienree out of 
nhicb tbepictnremustbeconstmcted. ThecfaildcannotmakeoDe 
single advance step into the world of the unknown anleas he can 
i-onatrnct analogies. I remember onee, when trying to instrDct a 
couple of very young children aa to the appearance of a monotaia. 
I gave a rather elaborate description of itselevation and general 
uppearaiue, butoneof them— a little tour-year-old —did not seem 
to comprehend. But his sister, only a year older, made it pw- 
fectly plain to bim by telling him "amonntainlookslikea great 
big chocolate drop — bigger than all thehouses and all the treee." 
Her simple analogy, bo crudely expressed, did much more to in- 
still clear ideas into themind of that child, because it was in toncb 
H'ith his limited stock of actual experiences. 

Agajn, in cultivating the imagination you must call it into 
ext^rcise gradually. You must suit the image ,voii bring before the 
child's mind, not only to hie stock of experiences with actually 
perceived objects, and with due regard to the order in which the 
faculties unfold and develop, but your images must be suited to 
Ihe degree of imuginative poiver already attained. Don't spring 
a complicated story of adventure on a child who has never heard 
the simpler traditional stories of babyhood. 

Furthermore, due notice must be taken of the main condition 
of Hnccesainall instruction— the awakening of keen and lively 
interest. If you are seeking to call the child's constructive pow- 
ers into play, you must provide materials that appeal to bis fed- 
ings. Withoutappeal to the cbiM'ufeelingsof sympathy. amuse- 
ment, admiration, pathos and the like, no lively interest will 
result from your efforts, be they ever so great, 

So much '■ Children's Literature " is insipid, flat, and nninter- 

eati '-wausp the above-mentioned pedagogical principles ore 

1. Thosepainfully didactic, "namby-pamby," "goody-] 

jries in little green boolL& mth (^btoisio ca^w«,whIl SM 
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m?ed to be preseDted to us as a" Reward of Merit" by onrSun- 
ilay-school teachers, neTer suciieed in gaining tlie ntt*iition of the 
II verape child. l>ecaHae they are not properly gauged to fit his ex- 
periences or evoke his interest. Thi8"Bugar-wnter" hterattireis 
na deleterious in its effects as are those bookein whithtlie writers 
tieacribe scenes and impressions quite beyond the child's mentnl 
reach, because they cnnnnt look at the world with theeyes of a 
rliHd, but retain their red andbluespectHcles of prejudice and old- 
UiirjiBm. The book of the chihl most be clenr and Iree from all 
iiHusions that are aboveand beyond him, but it must alfo be not 
too simple, leaving no room tor his creative power. To give a 
child a book whose contents leave no place for eHorts of the im- 
agination is as ridiculous as totelliinadultpersnn — ii fnll-grown 
man — sitting fora picture at tli>? photographer's, "Now watch 
rlosely and listen, and yon will sett the kilty or hear the 
liirdie; " on the other band, to give thechildtoo "old " a book is 
as absurd as to tell a three-months old baby, when trying to get 
iis flrst pi<tuiv,"Nowsmile,lookpIea8antBnitdon'tgestii.uIate." 

A problem beeet with many practical difHculties, arises when 
wo be^n to discuss the exact nature of the training we would 
give the child's imagination, Itnasshown earlier in the chapter 
that there are great individual differences among children with 
respect to imaginative power. Not only are thi\v representatives 
of the tactile, vinnnl. auditory or motor type, bnf, they differ wide- 
ly in their ability to combine the raw mat4>rial of thoii|!:ht. 
These great individual differences that we find in children, with 
respect to both reproductive ami creative imagination, are of 
utmost importance to education and must be home in mind in 
every discussion of pedagogical method. 

In view of all these shades of difforences that characterise the 
tactile, motile, visual and auditory types respectively, as well as 
the differences in creative power, manifested in all degrees, from 
the stupid, prosaic child to the most confirmed idealist— in view 
of these differences, many questicius of vital interest arise within 
the mind of the educator. Is one type of mind bett'vr than all the 
, otliera? Ifso,shoi4(L 
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reuonatmct tbe child ? Should the teacher conform bis methodB 
to the child's t.vpp ol mind, using pictures, rending charti, dia- 
grams and the like, for the good visualizer; kindergarten occupa- 
tioBB. Bloyd, reading aloud, and other oral exerciaec tor the mo- 
tor type? Or should the teacher, on the other hiind, check an.r 
tendency to specialize in any one class of mental imagee? Should 
the child be permitt'ed to deal in only one "line of goods?" 
Should the teacher aim to supply deflciuncies, /. e., should he seek 
to transform the poor visualizer into a good visualizer? Should 
be seek to develop t he child eq nally well along all lines traversed 
by the imagination in its activity ? 

' To illuBtrate what I mean : Should the teacher, in teaching the 
alphabet (if the alphabet should be taught at all), first accus- 
tom tbe chilli's ear to the sounds, then appeal to the motor 
images and teach htm pronunciation, and finally the forma of 
letters, as some prominent writers maintain? Or should all 
three of the operations be carried on at once, each re-inforcing 
the other, which is, I believe the prevailing custom? These are 
questions which cannot be answered without appeal to experi- 
ment. A system of tenia ought to be devised and accurate rec- 
ords preserved. Such experiinentnl tests have not as yet been 
made. For a time, then, we must hold our questions in solution 
until experimental pedagogy determines itu'best path to follow. 
Of course here and there we can make spwial observations and 
speci.Ht applications in individual cases. Hut as yet there is ' 
tnsulfldent data to guide us to well authenticated general con- 
clusions. 

In whatever way these questions are answered by futureappeal 
to experiment, certain it is that the diHeront degrees of devel- 
opment attained by the imagination, as well as the different ten- 
dencies ol this development in different children, must account in 
ameasure,for theoft observed fact that a group of children, sur- 
rounded by the same educational influences, make such difierent 
progress. If the teacher lay especial stress upon the eye-method, 
'U most certainly handicap those ol the class who think 
n auditory imageH, and vice veraa. kD£eiv£k,Qia.i\\).«^'uc^-(te>, 
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ing, drawing, writing, clay modeling, all appenl to the child's 
Htock of motor imag^B. iDstruL'tioD in gymnaHtics ami athletics 
iH one of the beet methods of training the child in tiiia line, iim 
musical inatruction is the beet method of training his power of 
imaging in terms of audition. 

While we cannot treat of each of the methods in detail, we are 
inclined to the view that in education we should use every ave- 
nue to the mind, that is open — every sense should he appealed 
to; eye, ear, hand, maseles, etc., shonld att be made use oE in 
eecuring normal development, tor all the strings of the soul's 
harp must be in tune it there be harmony and not discord when 
the demands for activity are made upon it by the emergencies of 
practical life. 

It is greatly to be feared that each teacher will adopt that type 
of inatruction which proceeds in terms of his own method of think- 
ing. If he be agood visuahzer, he will instruct hisdass in terms of 
visual images; if he belong to the auditory type, he will color all 
his methods with the auditory hue, and likewise as to the motor 
and tactile types of instructors. Teachers are apt to think that 
their pupils have the same way of regarding things as they them- 
selves. So our professional teacher, who flnd8 one method suited 
to his type of mind, will adhere to it as the only method and be 
blind to the good features of all other methods. No method has 
ever been devised that will admit of universal apphcation. In 
closingthischapter, we mustreiterate.thatinthe work of instruct- 
ing a child, the teacher must always exercise his own powerw of 
inmgination, an<1 mnst also appeal continually to the germs of 
imaginative effort which are prt-Ment in every normal child. 
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Wrejietes the mind paeatB from one fiu 



i-onBtd«ring the flrat as a Bortof mga or indication of t 

it ia 0ud to rea«oii or later. To infer b to find out ■bi 

iroe, on the basisol something else being true. Tl 

Isaj: "If this gunpowder is damp, it will not exp 

looking oat of the window we see the ckf OTercaet with thn 

ing clouds, and as a. reaalt of this obserratioa prediet rain, v* 

are said to be engaged in a process of reasoning. Yon tdl tfar 

uIiEld that it he touch the cake of ice with his hand, his band wS 

fml cold. The conrictioo that yon hut'e. and which joa c 

to the child, is based upon an obserration of certain of yonr cm 

experiencee, which observation has led you to regard "coldneM" 

as an essential mark or attribnte of tee. 

The real basiaof inference is found to be a discovery of si 
ity among tacts or experiences. Youswaken in the morning aad 
glance at the clock on the mantel-piece to learn the time of day. 
You know that this particular object is a clock because it coit»- 
spoDda to the remembered imageot clocks you have alreadysi 
iucliiding this oni>. It looks thus tind so. It has a dial, faando, 
certain cliaracters or figures on its face, and ticks, just like otJier 
dorks. liti-ause it looks ihua and ho, you feel justified in saying' 
that it is a clock, and you do so by a process of reasoning. Sa]^ 
pose the clock is not ticking, you reason at once that this par- 
ticular clock has stopped, for all going clocks that you bavi 
observed hi'retofore do tick. Ynu sleepily turn your eyes towar^ 
the window and you see it is quite light out of doors. Just tb^ 
you hear n "hoii-whistle blow. You infer that it is time to g 
up becauHuit is light, and you infer further that it is seven o'clock 
becauu the particular whistle you heard always ■■blows" 

ck. Then you begin to dress. Every act in this pro- 
»<I6) 
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cedure ib based upon reaaoning oi some eort or other, tbough 
the reasoning procesa itself may be abbreviated. You do 
not begin your operations by first putting on your hat, ahoeo 
and necktie, for that would be an unreasonable method of pro- 
cedure. You seat yourself at the breakfast table because you 
know from previous experience that in order to get your break- 
fast you must be seated at the table. You eat certain foods, 
knowing they agree with you. Ton say, "Good morning, Mary," 
because by an act of reasoning you know that " Mary " looks 
thus and so, and this person looks and acts the same way, you 
conclude that tliis person before you and Mary are one and the 
same person. In all these mental processes you are basing your 
conclusions upon the detection of similarity among facts and 
experiences, just as you do when you predict a sbower on observ- 
ing the clouded sky, you identify the present appearance of the 
sky with previously observed appearances which were actually 
followed by rain. In inference, therefore, we identify things or 
events in their relation to other things or events. You can sea 
also that this is indispensable to mental progress, for by means 
of this capacity of inference we can proceed from facta actually 
seen and observed at the moment— tho knoiva fact— to other 
tacts that we do not have before us at the time— the unknown. 

Do you realize that all of us are reasoning every movement of 
our wakeful consciousness? Of course one is not always con- 
scious of going through a process of reasoning. You say you 
see the clock, you bear the whistle, you know it is seven o'clock, 
and BO on, when you really infiT in each case. When I say, "Wet 
gunpowder will not explode, " I am expressing in an abbreviated 
form an actual process of reasoning. I look out of my study 
window just now and I say, " The ground is wet." But I cannot 
see the ground at all from where I am sitting, yet I know the 
ground is wet, for I aw it raining. So when I say the ground is 
wet, 1 have actually reasoned in such form as thi>" 
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ffltaioiMMiioCcoiuboaaol tlwiKtaal 
•Kj IB MKb ca«e». Us rcaaoniae » impOeit. la 
aUirertaii^ foroi cf Raaonhip, ooe patae* in tlioi^t 
lact to anotlwr fact witbovt expBatfy wetting forth 
orreaaonof tbt eoncltmoa. Tlim tbe dOd will hdn 
wtn wet, wilbout making <4rsr to hu loind tbe 
tHat all WBt«r «et«. When be breaka liis toy aad aaj 
mead it, but papacao," be doea so without U-iiif rai 
gvtuTol truth that liw at the basis of bia stat<mi«tit 
his father is more akillfol in repairing Itrokeo toja 
Unia«ll. We call tbis implicit reasoaitig, bvcaoii^ in tJiia 
of iolerriog from particalarg to piarticoltirs, certaio general pri» 
cipla or conclosiona are im/ilied, bot not ezpreseed. 

Tbis is, ol course, only tbe lower type of n>a«oi]iiig. It ia a 
ntj primitive and inatinctive mode of inference. Tbe lower am- 
malii ioler ae to tbe proximity of prej or ttieappri>acbof 
In this implicit way. ChiMren likewise draw coodusions in tbe 
same iotonnal munner. Certain it is that tbe Snrt reaaoningv of 
a ctiiM are of this chararttr. Tbe child se«8 a round, smouth, 
red object and says: "1 want the apple,'' thinking that this 
round, smooth, red oltjec-t possesses certain potential tastes as 
have olhi-r round, sraonth, red objects whith he bae been taught 
to call apples. All fuch recognition is the product of reasoning. 
Yon observe a man passing by yourdooryard. Tousay: "That 
[a tbe same man I saw at chur<-h last Sunday." Wben asked vUy 
you think bo, you reply : " 1 know it is the same man because he 
baa such and such a shaped face, a peculiarly trimmed bearil and 
Hears a suit of clothes of a certain particular shade of gray, 
and so on, enumerating various charactenstics that distinguish 
bltnfrom other men. That is, in enumerating your reasons for 
believing the man who is nnw passing to bethesiimeman as the 
one you it <-hur(h, you st^ti- explicitly ahat arns previoualjr 

. Im' ' timuglit concerning the matter. The child 

the window and obBervea a man opposite Ui» 
r a mere glance, screams with delight: "Ob» 
little to(ld\eT ia wa?,^^*' '^^ \w'';?«^\ 
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J expreened explicitly would probably be after some ench 
form a« this : 

The miui I eee coming looks thus and so. 
My papa looks precisely the same. 
Therefore, the man I eee coming ie my papa. 

Toil can quite readily see the importan«re of distingnishing this 
crude, implicit reasoning from what is called in lo^c formal, or 
explicit, reasoning. In tlio latt*r process, if we reason according 
to rule, the mind seizes liold of a general truth which is made the 
ground of certain eonuliisions with reference to the particular 
facts under observation at the time. 

There are certain advantages that accrue from following the 
formal mode of procedure. Tou can readily see that so long as 
the child passes instinctively from one fact to another, and pro- 
ceeds on the ground of similarity alone, his conclusions are apt 
to be more or less uncertain and d ubious. Thus the little boy of 
three and one-half years, who was always anxious to explain 
everything, and who. when asked what made his hair curt so tight, 
n^plied, " Why, if s because leat so fast, "tell into error because he 
bad no acquaintance with certain general principles that would 
have guided him aright in his search for a cause. If one should 
infer that all apples are good for food because one apple is good 
to eat, he may be mistaken. Another example of such false rea- 
soning is the case of the little child, lees than four years of age, 
who was seat«d at the window watching the falling raindrops in 
the passing summer shower. Suddenly she spoke up: "I would 
like to stand out in thernin, mamma, because the rain makes you 
grow bigger." I find in my diary an account of a similar inci- 
dent in the life of my little girl. It occurred when she was four 
years and two months old. She had been denied the privilege of 
going barefoot, the weather being too cold. At night, when be- 
ing put to bed, she asked her mamma, "Does God wear shoes and 
stockings?" and when told that it was pretty hard to find out 
whether he "^T*^ flMflfc flfaf ilIifTh*' ^P' " ^'<'11< <f he don't, he must 
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who thought thunder wbs caused by God ''driving' his chariofl 
over bridges." Or another, who thought when it thundered thai 
God was "having his coal run in." Tou cannot pass from ( 
fact to another on the ground ol eimilarity or analogy, with any 
degreeof assurance that your procedure is correct and authentic; 
or that the results are valid. 

We now come to speak of the two modes of reasoning, the d 
ductive and the indavtive. Aa already stated, reasoning involveal 
a procedure from the known to the unknown. We reason from 
known particular tacta, to unknown particular facts. Now, wha 
weappeal toa univereal proposition to prove our conclnBionSjtbB ' 
reasoning Ib called dedti<:tive ; it is indnct/vp reasoning when we 
reach a general truth or principle by observation, examination, 
and conipariBon of facts. In induction we proceed from fact 
to fact, until we substantialc some general law. In deduction 
we apply the general truth thtis attained (and usually reached by 
the inductive process) to some pnrticular case. The child knows 
that hie "kitly died." He observes that birds die, chickens die, 
mosquitoes die, and so after awhile he finds a certain fact to be a 
common characteristic of all animals; then he announces the 
higher general truth that he has reached in thewords, "all ani- 
mals die." This is a process of induction. On the other hand, 
we have abundant examples of deductive reason in the appli- i 
cations that children make of certain of the more general pro- 
verbial sayings— those that have become common property. Th*j 
following is a case in point ; 

I'Qeorgie, what made you go over and play with theSmitl 
children when you hare mumps and they have not had them 7 

'■ Well, didn't the Sunday-school teacher say it's more blee 
to give than to receive? " 

Or the interesting recorded observation of a child of fonr, f 
which we are again indebted to Mr, H. W. Brown : 

"R.'s aunt said; ' You aresorestless.R., that I cannot hold yoi 
any longer.' R, replied 'Well, cast your burden on the LordJ 
e, and he will sustain you,' " 
* child's mind be impteRBed'N\tUtili«tTvA\\^\i«t" «\lQsiimi 
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die," and be knoivs his pet dog is nn animal, he concludes that 
his dog must die. In bo concluding he reaBone by a deductive 
process. 

In iuductiv-e reasoning we are simply carr.ving on tlieproceaees 
that lie at the root oE all thinking, uameiy, the detection of simi- 
larity and diversity. In a previous chapter you were told that 
the cultivation ot any avenue of sense depends upon the discrim- 
inauive ability ot that sense ; it can also be said that in the same 
way the expansion of the powers ot judgment, comparison, rea- 
soning, depends upon the dii.c rim i native ability ol the mind in 
discei-ning the relations in which things ai ? similar and dissim- 
ilar to each other. We are ever occupied in tiacingout similarities 
in a diversity ot things or seeking ont diSerences among things 
that are apparently similar. 

You have already observed tliat children draw conclusions 
mainly from particular facts, just as some of the higher animals 
do. Time the boy who planted a three -cent-piece in the ground, 
in the hope that he would soon be rich, "for the money will grow. 
Mamma." implicitly argued that all thinEs tend to grow when 
planted. The inductions ot children and the uneducated are fre- 
quently of this type: ■■Last night as I was going home from 
school, a man passed mc with a load of wood drawn by a small 
donkey. There were three or four little boys playing across the 
road, One ot them said: ' That's a dunkee.' ' No, it's a horse,' 
said another. 'No. sir I it's a dunlcee because its ears go this 
way," at the same time taking hold of his own ears and wriggling 
them back and forth." • The conclusion ot this boy was cer- 
tainly based on a narrow and precarious foundation. But it is 
no worse than the i-easoning employed by the woman who said 
she was glad her husband (a laborer) worked nights because "by 
working nights he saves his lod^ng; and sleeping in the day 
time he saves bis board." And even thi" specimen is more cred- 
itable than the argument employed by .t more wealthy sister 
of the " upper crust," when she insisted that she really had some 
money on deposit at the bank because there werestill some blank 
■ Reported bj H. W. Btona ol notouMt Honntl^ 
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leaves in h<-r check book. Such pseud o-reaeoning must be cor^^ 
rect«d by the efliication that comes with a wider experieocf . The 
natural impulse to build up general conclusions, so inherent in 
the child's make-up, must be regulated to avoid landingin error. 
Thus the child, who argues that only n7ij(e cows give white milk, 
and only cohJ cows give cold milk, soon learns that bis codcIu- 
Bions are hasty and inaccurate. He learns to become more 
cautious. The impulse to include particular facts under general ] 
truths begins to feci the exercise of a guidance and control sol 
much needeil. He hei-omes, from this time on, more methodical f 
in hia thinking. 

Without any question, the most important of all thetruthAl 
reached by this inductive mode of reasoning is that concerned in.l 
thesearchforcauHes of events, phenomenaand things. Inorderto I 
bring about any result in practical life or in scientific investiga-'l 
tion we must know all the rf^iilating conditionw and determining I 
causes. The chief aim in all human investigations, especially iu I 
the realm of scientific study, lias ever been to discover the caaees I 
of related phenomena. Thisis the stimulus of all research in to the I 
puzzling and intricate questions that pertain to the physical, men-] 
tat, social and ethical worlds iti which miin is implicated. In the I 
oldest recordH of human speculation, we find that the fathers of I 
philosophy — the early Greeks — were assiduously engaged in thla 
search for causes. The great problem before the most ancient of I 
these philosophers was to find the cause of the world. Thue I 
Thales found water to be the cause of all that existB. Water, I 
which makes the grass grow, which is necea.iai-y to life, which ia I 
thechief ingredient of the blood, was to Thales the basis of allJ 
e]ti8t«Dce. Yon see that in the -childhood of the race as weUfl 
as in this enlightened epoch, men were actuated by the desire ttfl 
find some great principle that would explain the world as then* 
known. 

Aa this was the case in tie childhood of the race, i 

f ' ■'he childhood of every individual, namely, the endeavoi 

cause or reason for any occurrence that may liaT4 

T\ei\ by the Yittte e^ea, cave., \va.wft», «te. 
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dail; experiencM, through the avenuee of seneation, the child 
is constaatly being made aware of the outside world, and 
the variouB phenomena which take plme within it« domain. 
Events and occurrencee are conetantl.v being presented to hlni. 
Day by day these events are revealed to him in relation to 
causes. It does not take the child long to learn that water 
quenches thirst, that fire buras, that food Batisfies himger, and 
that a bruise pains. Neither is the average wide-awake child 
long in discovering that he has power to act, and by acting can 
produce certain results. The little fellow is quick to perceive 
that shaking a rattle-box produces a noise, that a piece of twine 
will break, that with his shovel he can dig in the sand, that with 
plastic clay he can mould innumerable shapes, that by pressing 
the button he can ring the electric bell, etc. A little later in the 
course of his development, prepared and at the same time 
prompted by previous experiences, he begins to perceive that 
things in nature about him are causally related to one another, 
after the same manner that effects he produces are related to 
himself. 

For example, he thus learns that the warm sunshine will melt 
the ice; that overhanging black clouds will produce rain; that 
rain mill make the gjound wet; that intense cold will freeze water 
into ice ; that frost ripens the nutei and makes them fall from the 
trees — and so on indefinitely. Now it would be impossible for the 
child to have a fund of such experiences without having it some- 
how suggested to his mind that there is such a thing as "cause." 
He cUmbs step by stop in bis scale of observation, examines the 
experiences of all his senses, and finally conies to the conclusion 
that there is do each thing as an ancaased event. This he soon 
adopts as a universal principle governing all future investigation 
and inquiry. 

Along with these developing experiences, by means of which the 

germ-idea of causation (innate in every individual) is unfolded 

until it has a precise meaning and definit>~ content, accompanying 

lis process there is that natural inherent impulse which la&.d% 

iqnire into th>ailttiW^^lB». \\. WBwafc'Oa».\.-aw«ng<^ 
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every normal child is a sort of acimat^d inteirogatioD point. 
What qiieBtioniBmorefrefluentlyaskedby the child than "Why?"' 
And did you ever see a child who vould not make his own infer- 
ences ae to the cauaes of things, tf liis qnestion - Why " reiuained 
nnanawered ? 

These natural indiK-tionii begin at an excevdingly earl; agf 
and the very spontaneity of this impulse accounts lor the many 
basty conclusions which may prove erroneonB. The allghteet 
analogy between things will frequently lead the child to conclude 
that they have the same cause, -when they are really entirely dis- 
parate phenomena so far us causal relatione go. The early rea- 
BoniligH of children arc peculiarly interesting and amusing, 
especially in their quest lor cau9i>s. Mr. Brown b report of re- 
corded cases, compiled at the Worcester Normal School, com- 
prises examples of all shades of this kind of reasoning. Here is 
a contribution made from an observation of a five-year-old child : 
■■Jennie said; 'What makes people sleepy?' Hilda replied: 
'These little hairs on your eyelids. Every time they come against 
your eye they make you sleepy.'" Another good example is 
that of the seven-year-old boy who, when asked why he liked 
apple pie, replied: "I guess it's because I like the bottom crust, 
and the upper crust, and the apples." What could be more 
realistic than the following eunvemation of two boys? The 
lawn had been sown to grass, and the little green shoots w< 
JQBt visible. 

First boy: "See how the grass grows." 

Secondboy: "What makes it grow?" 

First boy : "God does." 

Second hoy: •• No, he don't. It's the manure they put on tfas 
ground." 

I remember of once observing a little three-year-old who wai 
member of a pleasure party rowing on the river. One of the oar- 
locks gave forth anunpleasant squeak, and little Ted was told to 
pp* ater on the rusty oar-lock, which he did, putting s 

Ipleasant noise. The next day he saw some guinea 
cle's barnyard, aiidiiot\t^\ift\^\«^w3ias«T\Q\»i\!owi 
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made, be rushed into the bouse for his tin cup, becaase he wanted 
to give the guineas some watei' "to make their necks stop 
squeaking." 

No better instances of the natural impuiHe to search for a 
reason for things are to be found than those examples that grow 
out of thoughts about God and liis relation to the world. Thus 
six-year-old M. thought rain waK caused by God pulling a string, 
just as she did for a shower-bath. 

"God isa big, perhaps blue man. very often seen in the sky, 
or in the clouds, in the church, or even street. He came in our 
gate, tomes to see us sometimes. He lives in a big palace or in a 
big brick or stone house on the sky. He makes lamps, babies, 
dogs, trees, money, etc., and tlie angels work for him. He lights 
the stars so he can see to go on the sidewalk or into the church. 
Birds, children, Santa Clans, live with him, ond most, but not all, 
like him better than they do the latter. When people die they 
just go, or are put in a hole, or a box or a black wagon that goes 
to heaven, or they fly up or are drawn or slung up into the sky, 
where God catches them. They never get out of the hole, and yet 
all good people somehow get where God is. He lifts them up, 
they go up on a ladder or rope, or they carry them np, but keep 
their eyes shut so they do not know the way, or they are shoved 
up through a hole. When children get there thejhave candy, 
rocking-horees, and everything in the toy-shop or picture-book; 
play marbles, top, ball, cards, hookey, hear brass bands, have 
nice clothes, gold watches, and pets, ice cream and soda water, 
and no school. There are men who died in the war made into 
angels, and dolls with broken heads go there. . ■ . The bad 
place is like an oven or a police-station where it burns, yet is all 
dark, and folks want to get back, and God kills people or beat« 
them with a cane. God makes babies in heaven, though the 
holy mother, and even Santa Claus, makes some. He lets them 
down or drops them, and the women or doctors catch them, 
or he leaves them on the sidewalk, or brings them downawoodeu 
ladder backwards and pulls it up again, or mammaov tl^% dpi^'^-t 
I up and fetch them BOTaeitvmcft m a.>acagy3 P.x^" 




aifi 



PB.iCriCAL LESSOm IN PSYCHOLOGY. 



they fl; down and loee ofE their wiDgs in eome place or other and I 
forget it, or jump down to Jesua, who gives them aroand.'" 

That these analogies, which lie at th^ basis of much of our 1 
reasoning, are detected quite «arl.v, is illustrated in the cnae of | 
the child one year and eight months old. a little girl, who had a 
doll whose hair had nil come oft. After visiting her grandpa I 
(who happened to be bald-headed), she named her doll | 
"Grandpa." 

We all know that careful reaearchwith a view to the discovery j 
of causes is apt to be a very tedious process. It alwaya implies 1 
a painstaking, systematic method of procedure, as ib evidenced I 
by all forms of worthy scientific investigation, 

There are, generally speaking, two waya in which we, as well I 
as men of science, gain knowledge of the world about ua. The 1 
first way, uB Jevons so aptly puts it, is merely to observe what I 
happens -n-ithoiit Hity interference on our part. Wenotice therise \ 
and fall of the tide as we stroll along the beach. If we become | 
sufficiently interested, we can set down on paper the times at [ 
which the tide is highest on several days in succession ; we shall 
learn that high tide occurs about three-quarters of an hour later 
on each day than on the previous day. If we notice the heighta 
of the tides etitl more closely, we observe I hat they are greatest 
at the time of the new and full moon. In such phenomena as 
these we cannot in any way interfere, govern or regulate the I 
things we observe. 

The changes of the weather, the occurrence of storms, earth- 
quakes, meteoric shonerB, volcanoes, the rotation of the earth, 
the revolution of the planets, and the like-, are all things that ara | 
beyond our interference and control. In our investigations into I 
such things, we are able to employ only simple obsorvatioB. 

But there is possible a condition of things in which we can, in I 
a mensurt', manage the circumstances; that is, we can make ex- M 
periiiii'iitn. This means that, whenever possible, we should poth 
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tlier tbinga, of which we wish to leai-n the nature and their 
manner of behavior iimler different circumstances, in suuh a wuy 
as to exhibit what the action will be under certain known cir- 
cumstances, /n experiment we interfere with lliings by iuterpoa- 
ing new couditiona; we then observe the resultK. Eiperiment^ 
ation is observation phis something else, namely, the regulation 
anil control of things whose nature and behavior we are seeking 
to observe. 

Experiment possesses, as you can readily see, considerable 
advantage over mere observation, especially in scientific research. 
The knowledge we fjain by experiment is more accurate because 
we know more clearly and deflnittly the exact canse of the phe- 
nomena with which we are dealing, than we do in the simple ob- 
servation of naturul events. ThecAusesoftheevents intheexperi- 
menta we conduct, are determined by our own will in regard to 
the matter and we can know them more certainly ; while, on the 
other hand, in the mere obwrvaLion of occurrences taking place 
in nature and beyondour control, we cannot be at all certain that 
such and sui-h an effect is produced by such and such a cause. 

Furthermcre, in experimentation, when we control the course 
of events, we are enabled to discover entirely new substances and 
t<i learn their properties. We vary the conditions and find that 
certain modifications are brought about by such variation. You 
can illustrate the point lor yourself by carrying on some of the 
Bimpleet of the ordinary experiments in physics or chemistry, 
put down in our text books. 

There areat least four different steps or stadia in all indicative 
reasoning. Thcite are : 

First step.— Preliminary observation. 

Second step.—Ths making of hypotheses. 

TAinJ step.— Deductive reasoning. 

Fourth step.— Verification. 

The knowledge gained by the first step is such as cornea 
through the senses in simple observation. In taking the sef.'und 
step, we proceed to reason about these facts and make a scien- 
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third step, we are merely occupied in reflecting upon what p 
ticular [acts (at yet uiiobBerved), will be true if our hypotbesis 
should prove, by subsequent investigation, to be true. Id the 
fourth and final stage of procedure, we seek to determine 
whether our hypothesis pan be verified by reference to actnal j 
occurrences in the world about us, or at least within the domain I 
to which the class of phenomena we are investigating belongs. I 
Jevons illustrates this well by reference to the method of pro- 1 
cedure followed in establishing the Law of Gravitation. 

" Probably the inoBt important law of nature ever discovered I 
is that called the Lan' of Gras'ity, which stat-es that all bodies in ] 
space tend to fall towards each other, witha cert nin force depend- 
ing upon the magnitudes of the bodies and the distance between 
them. It might seem that w« need DO aid of logic to show ue 
that things fall towards the earth, because, wheth it we throw up 
a stone or a book, a gold coin or a feather, they will all descend 
more or leas quickly to the surface of the earth. The ancient ] 
Greeks observed this much, and no doubt the ancient Egyptia 
and other peoples before them . But then it does not seem to be | 
true that all bodies fall; forflames ascend upwards, and in smoke, 
and cloudfi, and bubbles we have other exceptions. Aristotle, the 1 
greatest of Greek philosophers , came to the conclusion that some ^ 
things were nflturally heavy fljid tended to fall, while other things 
were naturally light, and tended to rise. Oidy about two hundred 
years ago did Newton succeed inshowinghow much better it was 
to make the hypothesis that all things tend to fall, because he 
could then explain not only the motions of flame and other ap- 
parently light things, but also the movements of the moon, sun I 
and plauet«. If we put a pound weight into one scale of a bal- 
ance, and only half a pound into the other scale, the latter will I 
olcoursegoupas the former is pulled down by the greater force. | 
So, if flame be a lighter substance than the air around, it will be j 
forced or buoyed up like a cork in water. Thus, when we argae 1 
deductively, we find that what is apparently tending to rise op- I 
'' may really be tending to fall downwards, but ii 
d by the greater tendency ol otti«t \)Qi\e&, 
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" Newton argued again in tliie way ; H all bodies tend to fall 
towards each other, nil bodieu ought to fall towards the earth. 
Now the Dioon is a body, and therefore it ought, aceordiug to 
evident reasoning in the mtinnerof the syllogism, to fnll towards 
the earth. Why does it not do so, inateiid of revolving round the 
earth once in every lunar month? It occurred to him that. if the 
moon were not in some way held by the eartli, it ought to go off 
flying away in a straight line, like a stone from a rnpidly revolv- 
ing sling. A moving body will move in a straight line unless 
some force obliges it to alter its course. Thus it appeared likely 
that in reality the moon was always falling towards tbe earth, 
and that it was this constant fulling which prevented it from 
moving off in n straight line. Newton then proceeded to prove 
by most ingenious mathematical reasoning that the force of 
gravity, if it were anch aa he supposed it to be, would keep the 
moon constantly moving round th* earth. He also showed that, 
if his hypothesis of gravity were true, the planets would move 
round the sun as they do. He went on to explain a great many 
peculiarities in the motions of the planets and their sat«ltites. 
He showed that even comets, though they come and go in so ap- 
parently irregular a manner, really move in longorbitfi, as gravity 
would make them move. The tides, too, are another peculiar 
effect of the same force. Thus his law became a wriBed liypotbe- 
flisjoneaoontirely agreeing with facts that we cannot but believe 
it to be correct. It becomes an establiebed law of nature, and 
Ib sometimes called a theory; but this last word, theory, is 
naed with several different meanings, and we should take 
care not to be misled by it. Here it means only a well-verified 
hypothesis." 

It ought to be easy to see that deductive reasoning alone will 
never teach us anything new, because it only gives us one propo- 
sition, when we already have others from which this one is de- 
rived. How then are we to get tlie original propositions? This 
must be done by using our eyes, ears, and other sense organs and 
observing things about us, so as to learn what they really are. 
This seems to be evidently tbe propel vb,^ \a ^ 
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we may well wonder that people ever thought differently. Nover- 1 
theles8,foi- many centurieH itT^'a^ believed to be pes Bible to arrive I 
iit all iiwensary knowledge by the use of the ayllogiBm, and men f 
preferred triisting to Ariatotle, rather than using tbeir own eyee. j 
It used to be said that God made men two-legged, and Aristotle I 
made them rational. 

The riseof modem science may, perhaps, " beconsidered todate I 
B8 far back aa the time of Boger Bacon, the wonderful monk and 
philoBopherof Oxford, who lived between theyeare 1214 and 1293. 
He was probably the first iu the middle ages to assert that we 
must learn science by observing and experimenting on the thingw 
around us, and he himsplf made many remarkable liiscoveries. 
Galileo, however, who lived more than 300 years later (1664 to 
lfl42),wasthegreatest of several great men, who in Italy, Franco, 
Germany, or England, began by degrees to show how many im- 
portant truths could be discovered by well-directed observation. 
Before the time of Galileo, learned men believed that large bodies j 
fell more rapidly to wards the earth than small ones, ^iVADse.Irt 
toth said so. But Galileo, going to the top of the Leaning I 
Tower of Pisa, let fall two unequal stones, and proved to s 
friends, whom he had brought there to see bis experiment, tliat I 
Aristotle ivas in error." It is Galileo's spirit of going direct to 
nature, ami vprifying oar opinions and (/ieor;'(w liy experiment, 
that has led to all the great d lac overies of modern science. And 1 
this is the spirit that should be inculcated into the students of I 
to-doy. Some so-callfd scientists must have the particular object I 
they are called upon to examine, soaked in parafHne, sliced with 1 
a microtome and boiled in corrosive sublimate, l^fore they exam- I 
ine it. What is actually needed is a band of men who are tbor- 1 
oughly enthusiastic as scientiBts, and eager to roam over fields 1 
and through the woods to study objects and organisms in tb«F« 
natural setting and environment. 

By such inductive methods as those already instanced, tbei 
chi)'^ i|y reaches a large amount of general knowledge.! 

^embraces the results of his observation of things; 
certain events in nature; \aBt what his own and ' 
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other human actions can accomplish, uud of aualogies aaddis- 
Biniilaritips. An in all other Hues of progress, he is exceedingly 
dependent upon hiaelders. bis parents and teachers, who givohim 
instructioD, and sometimes he goes so far as to derive all of his 
general knowledge, at least ill the initinlstages,from what others 
t«ll him , 

Now, when the child has gotten together a fund ol general 
knowledge, whether gained by his own observation, or from in- 
struction by others makesnogreat difference, be is ready to puss 
on to the second stage of explicit re-asoning, known as deduction. 
You remember that by induction is meant the process of reason- 
ing upward from partirular facts to a general truth or principle. 
Now, deduction, on the other hand, is tJie process of reasoniag 
downward from a general truth to some particular concrete case, 
achild whose mind has been fed on some of the "goody- 
goody " hookswhich tell him of scores of boys who were drowned 
' by going boating on iJundiiy,or of a, number who hnd their arms 
broken while stealing apples, is liable to regard it as a general 
pule that all boys who go boating on Sunday will be drowned, or 
that all boys who steal npples will have an arm broken. These 
general principles he reaches by a procesa of induction. When 
he comes to apply this general principle to himself, and says, •■ It 
I go boating on Sunday, 1 shall be drowned," he makes use of 
deductive reasoning. He notices that his dog suffers pain, and is 
told that all animals suffer pain, sn he concludes, as a result of 
deduction from this general statement, that the cow, h(ir8e, or 
sheep suffers pain. The form of deductive reasoning, when fully 
•xpressed— when made explicit in terms of language— turn ishes 
us what is known in logic as the syllogism. Thus; 

.All unimala die. 

My (big "Jip" is an uiiinal. 

Therufore my dog "Jip " i 
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Aa an example of a negative BjUogiem we have: 

No horse eats meat. 
" Prince" ie a horne. 
Therrfore, "Prince" doee uoi eat meat. 

For here we reach a negative conclueion. The eeaential pro- 
cess here, in both ejllogisms, as in induction, is detecting eimi- 
larity or analogy. We bring the particular case of the dog 
"Jip" under the gpnernl rule or principle that "animals die," 
and we do this because we detect similarity and identity between 
"Jip" and other animals, for the particular case must obey the 
behests of reason and come under the general rule. The same 
holdB good in the negative syllogism. We bring the particular 
case of the horse " Prince " under the general rule " No horse. 
eats meat," because we know that " Princ«'' is like other horses,, 
or better, ia identical with o1 her horses in his main characteritt-, 
tics. He must be like other horses in respect to certain of tha 
more imports nt attributes, in order to be a horse. 

Now, the detection of similarity, analogy and identity is th» 
essential process in deductive reasoning, aa it is in the inductive 
form. Yet it must also be remembered that discrimination playa 
an important part. Especially in those arguments where «e 
reach negative conclusions, are we engaged in this work of dii 
criminating among the various marks, characteristics and quali> 
ties that are presented. Thus when I argue: 



Only sound ho raea cai 
This borse \s Icime (or 
Thereforu, this horBc i 



ntast. 



1 am making use ol certain powers of discrimination in sepai^ 
ating a particular horse from a general class of horses. 

The process of deduction may lead to a valid or invalid COiK 
elusion: that the conclusion may be valid the processes of deduo- 
*'' i regulated. It is the business of formal logic to 

e requirements that must be satisfied in order 

f valid reasonVng. 
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Errors and miBtakea in reasoning are called tallaciee, that is, 
modea of reasoning which deceive. But we ought not to confuse 
a false opinion with the bad reasoning by which it \b reached. 
The word fallacy is, in fact, an ambiguous one. In one sense it is 
a fallacy to say that the moon govrns the weatlier, because loDg 
find careful inquiries have shown that there is no correspondence 
between the changes of the moon and the changes of the weather. 
But this is a fnllacioue or false opinion; the logical fallacy con- 
Bists in the bad reasoning which has by degi'ees led people to be- 
lieve in the moon's power. On one or two occasions a person 
may notice a change of weather on the day of new moon, and 
he thinks it so singularthat he telli* his neighbors of the fact, and 
they remember perhaps to have noticeti the same thing once or 
twice. But it is bad reasoning to argue that, because on a few 
occasions things happen one after the other, therefore the one is 
the cause of the other. 

But before indicating the usual sources of fallacious reasoning, 
it might be well to call attention to the fact that in ordinary 
practical reasoning the proceseee are seldom formally expressed 
in the language of full and complete syllogisms. Indeed, there 
are exceedingly lew persona who can detect the syllogistic pro- 
cess in their ordinary chains of reasoning. Locke's estimate ol 
the practical utility ol the syllogism is well worth quoting here. 
[t is aelet'ted from his famous "Essay on the Human Under- 
standing." 

" Of what use, then, are syllogisms 7 I answer, their main and 
chief use is in the schools, where men are allowed without shame 
to deny the agreement of ideas that do manifestly agree; or out 
of the schools, to those who from hence have learned without 
shame to deny the connection of ideas, which even to themselvea 
M visible. But to an ingenuous searcher attfer truth, who has no 
other aim but to find it, there is do ueed of any such form to 
force the allowing of the inference; the truth and reasonableness 
of it is better seen in ranging of ' ' * ""1 plain 

order; and hence it is tbalt,f ''>t 

never use ayllogtsma t 
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others to instruct willing leamere). . . . But i! 
in and used to cjllogismB, find them assiHting to their rea«oQ ia 
the diecoverj' of truth, 1 think they ought to make use of them. 
All that I aim at, is, that they ehonld not ascribe more to these 
forms than belongs to them, and think that men have no use, 
or not so full a use, of their reasoning facultiea without them. 
Some eyes want specta^'Ies to see things clearly and distinctly; 
hut let not those that use them therefore say nobody can see 
(.■learly without them ; tho«e who ilo so will be thought in favor of 
art (which, perhaps, they nr« Miolden to), a little too much to 
depress and discredit nature. Ileason, by its own penetration, 
where it is strong and exerrlsi-d, usually sees quicker and clearer 
without the sy tlogism. If use of those spectacles has so dimmed 
its sight, that it cannot without them see consequences or incoD-, 
sequences in argumentation, I am not so unreasoaatile as to 
jigainst the using them. Every one knows what beets fits 
own sight; but let him not tlienee conclude all in the dark, whi 
use not just the same helps that he finds a need of.'" 

Without going into the niinut« details of logical fallacy, 
may Indicate certain general causes of defective reasoning and 
erroneous deduction. We have emphasized the fact that reason- 
ing consists chiefly in a detection of similarity and identity. It 
this is true, then it is not difficult to see that the great source of 
invalid deduction lies in a sort of mental confusion in which 
things that are actually simiiar are not so regarded, while tbofle 
that are essentially unlike are conceived to be similar — there 
a lack of discriminative ability. The erroneous reasoner d< 
not see where similarity leaves off and difference begins, 
dren are extremely liable to this error, because their intense 
eagerness to find a reason fo r a fact, a cause or explanation for 
on event, may precipitate them at once into such an intellectual 
confusion that louse reasoning cannot fail to result. 

Perhaps the most common sort of error in deductive argui 
guity of terms, for in such a case the mind fails 
rious shades of meaning that can belong to the 
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No dwigniiig person ought bo be trusts. 

The architect is ft 'Ipsigner. 

ThfretoFP nrehitccts ought init be trusted. 

In this bftld chbp it is easy enough to detect the source of the 
lallacj. But there are inBtnnces -where the anibiguitj is more 
subtle, and requirea a keener Ic^cal insight lor its detection. The 
reEifioner must alwa.vii be on the alert for the ambiguous use of 
terms, and uo source of confusion is more fruitful of error tiiun 
the simplest words and lanp^noge that are ambiguous in their 
meaning. 

A word with two distinct meanings is really two words. It a 
person were to argue that bis ailm«nt is a cold, and that all cold 
ja dispelled by heat, it would be absurd thus to confuse together 
a cold or catarrh with the absence of heat. But in many cases it 
is by no means easy to see that we are using the same word with 
two meanings. 

Take such common words as chair, bill, table, paper and ball, 
and seek nut the many different meanings that can be assigned 
to each one. If yon do this carefully you will quite readily see 
how it is that ambiguity can easily become a source of error in 
reasoning. To take the old illustrations of Jevons : 

" Changes of the meaning of words are usually effected by no 
particular person and with no diatinct purpose, but by a sort of 
unconscioua instinct in a number of persona using the name. In 
the language of science, however, changfs are often made pur- 
posely, and with a clear apprehension of the generalization im- 
plied. Thus soap in ordinary life is applied only to a compound 
of sodaor potash with fat, but chemists have purposely extended 
the name so as to include any compound of a metallic salt with 
a fatty substance. Accordingly there are such things as lime- 
soap and leiul-soap, which latter is employed in making common 
diachylon plaster. (Hemight have added to thisli ' as 

used by the pohtical heeler. ) Alcohol at first denot 
of ordinary fermentation commonly Co 
chemists haviug disioveri^d that maj 
beotetical composition closely i 
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aameivBS adopted for the nholeclaea, anda long eoumeratloi 
iif diBerect lunde oE nlcohol will be found in Dr. Hoecoe'a ' 
sons on Chemistry " The Dumber of known alcohols is likewia 
subject to indefluit« increase by the progresB of discovery. EveiyJ 
one of the cliemieal terms, acid, alltali, metal, slIoy,eartb,ether,r 
oil, gas, Halt, may be shown to have undergone great generali*r 
lations. 

"In other sciences there is hardly a lees supply of instancfs. 
A leuB originally meant a lenticular -shaped or double convex 
piece of glass, that being the kind of glass most frequently used 
by opticians. But as glafsea of other shapes came to be used J 
along with lenses, the name mas extended to concave or even tol 
perfectly flat pieces of glass. The words lever, plane, cooe, cyliii*fl 
lier, arc ,/!onic section. curve, prism, magnet, pendulum, ray, light, j 
and many others, have been similarly generalized. 

"In common language we may observe that even proper OtM 
singular namesare often generalized, as when in the time of Cicero I 
a good (irtor wiia called a Boacius, after an actor of pre-emJneat.l 
talent. The name Cffisar was adopted by the successor of JulioBB 
Cfesar as an official name of the emperor, with which it grad< 
ually became synonymous, so that in the present day the kaise 
of Germany and Austria and tlie czars of Russia, both take theirl 
title from Cffisar. The celebrated tower built by the king ol 
Kgypt on the island of Pharos, at the entrance of the harbor of 
Alexandria, has caused lighthouses to be colled pAares in French, 
and pharos in obsolete English, From the celebrated RomanJ 
general, Quintus Fabius Maximus, any one who avoids bringiii| 
a contest to a crisis is said to pursue a Fabian policy. 

"The word fout has suffered several curious but very evideof 
transfers of meaning. Originally it denoted the foot of a ma] 
or an animal, and is probably connected in a remote manner wltl 
the Latin pes, pedis; but since the length of the foot is na,turalljrj 
employed as a rude measure of length, it came to be applied to a 
B' Tflure of length; and as the foot is at the bottom of thi 

lame was extended by analogy to the foot of a monaj 
i foot o! a table ■, by e. liwrt\ieT axtiewsv^w, 0.-0.-3 v^ms:^ 




plan, reaaon, or argument on which we pla^e ourselveB and rely, 
is called the foot or footing. The same word also denotes sol- 
diers who fight on their feet, or infantry, and the measured part 
of a verse having a definite length. That these very different 
meanings are naturally connected with the original meaning is 
evident from the fact that the Lat in and Greek wordsforfoot are 
subject to exactly similar series of ambiguities. 

" It would be a long task to trace out completely the various 
and often contradictory meanings of the word fellow. Originally 
a fellow was what foT/oirsanother, that is, a companion; thus it 
came to mean the other of a pair, as one shoe is the fellow of the 
other, or simplyanequal.aswbenwe say that Shakespeare 'hath 
not a fellow.' From the simple meaning of companion, again it 
comes to denote vaguely a person, as in the que«tion, ' What (!■/- 
lowia that?' but then thiTe is a curious confusion of deprecia- 
tory and endearing power in the word ; when a man is called a 
mere fellow, or simply a fellow in a pnrticular tone of voice, the 
name is one of Beverecontempt;alterthe toneof the voiceof the 
connected words in the least degree, and it becomes one of the 
most sweet and endearing oppellations, as when we speak of a 
dear or good fellow. We may still add the technical meanings of 
the nnme, as applied in the case of a Fellow of a college or of a 
learned society. 

"Another good instance of the growth of a number of diSerent 
meanings from a single root is found in the word post. Originally 
a post was something positpJ, or placed firmly in the ground, 
such ns an upright piece of wood or stone; euch meaning still re- 
mains in the cases of a lamppost, a gate-potit, signal-post, etc. 
As a post would often boused tomarka fixed spot of ground (e.g., 
a mite-post), it came to mean the fixed or appointed place where 
the post was placed, as in a military post, the post of danger, the 
post of honor, etc. The fixed places where horses were kept in 
readiness to facilitate rapid traveling, us in the times of thr 
Roman emjiire, were thus colled posts, and thence the whole sy 
tem of arrangement for tiie conveyance of persona or 
to becalled tbeposta. Theikam«\ia&Te\ia^«^Ka.«s 
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meaaiug to the preeent day in most part« of Europo, and we a1 
use it in pout-chaise, post-boy, poat-horee, and postilion. A By*- 
tcm of post con veyancefor letters having been organised forabout 
two centuries in England and other countries, this is pcrliapstbe 
meaning most closely associated with the word post at present, and 
anumber of expressions have arisen, such as post office, postage, 
postal gnide, postman, postmaster, postal telppraph, etc. Curi- 
ously enough, we now have iron letter-poste, in which the word 
post is restored exactly to its original meaning." 

That misuse of words is the great cause of error in our think- 
ing, was well expresseil l>y Locke over two hundred years a^! 

" For he thiit shall well consider the errors and obscurity, the 
mistakes and confusion that are spread in the world by an ill ui 
of words, will find some reason to doubt whether language, aa it 
has been employed, has contributed more to the improvement oi 
hindram-cof knowledge amongst mankind. How many are there, 
that, when they would think on things, fix their thoughts only 
on words, espocinlly when they would apply their minds to moral 
matters; and who, then, can wonder if the result of such cootem- 
platiuns and reasonings about little more than sounds, whilst 
the ideas they annex to thera, are very confused and unsteady, or 
perhaps none at ail — who can wonder, I say, that such thoughts 
and reasonings end in nothing but obscurity and mistake, with< 
out any clear judgment or knowledge?" 

It is an easy matter, then, to perceive the necessity of reg;ulat> 
ing the reasoning power in its procedure from the known to tW 
unknown, its search after explanations and su (II cient reasons foi 
all that occurs and exists. This i-egulation of the processes ol 
reasoning must come chietly under the guidance and stimolatioa 
of others. The function of the teacher in this connection is ai 
exceedingly important one, yet an extremely difficult one t< 
serve. 

In the earliest rttagesof the child's development, parents are 

called upon to answer many questions prompted by the child's 

""-'^Bily and desire for explanation. Do parents and teat^^bt 

ffhat a momentous p*»nod this ia tor the child? Childi 
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are so capridous in their quostioiiings tltat W9 are apt to think 
their iBquiriee, as to the why iitiil how of things, nn? ina<le from 
fone of hatiit, or are put in a ha If- mechanical sort of way with- 
out any real desire fur information. There ia no saying mon- 
true than the one to the eftrat that children )ii)d fools chd ask 
questions which wliw men cannot answer. But it is erroneous to 
think tliat children'^ (juffltions are purposeless, or put for the 
luere sake of tetiiiing parents or teacher, though this may some- 
times eeem to be the case. Once when my vacation was drawing 
to a close, a little fellow of four observed me packing my valise 
as I was preparing for the journey back to college, and the 
following conversation took place: 

Question. " What are you packing your valise for?" 

Answer. " Decause I am going away." 

Q. ''What are yon going away for? " 

A. "Oh. to get to work." 

Q, "Well, what do you want to get to work for?" 

A. "To earn money." 

(J. " Well, what do you want to earn monny for 7 " 

A. •• To get through the world." 

(J. " What do you want to get through the world for? " 

Under such circumstances it is rather hard to follow Locke's 
advice when he says : 

" Encourage the chilli's inqiiisilivenesB all you can by satiufy- 
inghis demands and informing his judgment as far as possible." 
Yet all of us, in spite of some tantalizing and trying experiences, 
believe that a good rule to follow is to give an explanation when- 
ever the natui-e of the subject will permit such an explanation in 
simple, clear and lucid form. And when we come to think of 
children as capricious in their questioning and are overwrought 
by the tantalizingand irrepressible "Why," let us remember that 
their horizon ie exceedingly limited, so limited that they are con- 
stantly chafing on account of it. Furthermore, we must remem- 
l>er that one of the chief ways of extending this horizon is to 
furnish the child information in response to his eager, impulsire 
and instinctive ■' Why.'' 
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And ag:nin, we all know that thecbild demands, and naturally 
and rightfully too, the intellectual sympathy of his elders. It is 
only in manhood, when there are no longer teachers at band, that 
the observations and inferences required for early guidance are 
expected to be made without assistance. In the constant but 
none tlie less sincere" Why" of the child, nature is perpetually 
thrusting the true method of education upon ub. 

However, a word of cautioD is not entirely out of place. We 
must be careful not to indulge children too much in the way of 
questioning — that is, we should be careful to avoid promotiuga 
sort of intellectual laziness, and at the same time avoid making 
them entirely dependent upon others. It is, as wehaveprevioualy 
stated, far better to show a child the route which leads to the cor- 
rect answer of his question, than to fe/7 him the answer outright, 
if the route be not a complicated one, and the desired destina- 
tion not removed too great a distance from the child's present 
poiut of view. As Herbert Spencer has said : " To tell a child 
this or that, is not to teach bim how to observe, but simply to 
make him the recipient of another's observations , . . de- 
priving him of the pleasures that result from successful activity." 

But earlytraining of the reasoning powers involves much more 
than the mere answering of the simple, spontaneous questions ol 
children, Not only may the child question you, but you mast 
qaeetiou the child as to the reasons of things, and the causes ol 
what he sees happening in the world about bim. A question seta 
the child to observe more closely, and each new item gained by 
observation is so much new food for reflection. So by your 
query as to the cause of a certain phenomenon, you stimulate 
his reasoning powers by raising new problems within his mind. 
I think the most int.ere8ting leeson I ever received with reference 
to the different densities of the various liquids grew out of a 
thoughtful teocher's question. It was this, "Why does beer 
foam and mne sparkle?" 

Furthermore, do you not see that by asking the why oftbinga 
you are continually impressing upon the mind of tbe child the 
principle that every event, e\ei^ oc^iimeiica, taa \t* cu.tuK and 
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ixpItiDBtion. Asparentorteacherttis your privilege, yes, your 
r/iity, U' fix a habit of inquiry in the child's mind, by continually 
calliDp: his attention to certain phenomena as they take place, 
and cnrrouraging him to find out the caueeB, in eo far as ia possi- 
ble, by appeal to his own mental capital and powers of observa- 
tion. Don't raise queries that kiuve no touch or point of inti- 
mate contactwith his every-day experiences. You know allthat , 
is meant by the phrase "to explain" is the bringing of some un- 
known fact or eSect under some known class ol experiences. 
Children tend to do this continually. Tliey are ever going back 
to their past experiences in their quest for analogies that apply 
to the case .under consideration. This is especially seen in the 
names children give to new objects. 

My own little girl (five years old) has insisted upon calling the 
mid vein of a leaf its "spinal cord," ever since I showed her the 
spinal cord of a cat (in situ) when she was in my laboratory six 
months or more ego. Certain savages are said to have called 
horses big doge, on seeing tbem for the fimt time, because they 
were more like dogs than anything they had ever seen . 

By systematic training, then, and systematic training only, 
can the reasoning powers be developed in a proper manner, and 
the mind of the child previ-nted from falling into such fallacioas 
reasoning as was instanced earlier in the chapter. Do your best 
to prevent too hasty inductions on thepart of thechild; do not 
permit him to take certain arddental features as essential chnr- 
ai^teristics of an object. For example, do not let bim insist that 
all apples are red because the one he is now eating happens to 
l>eof that color — make it perfectly plain to him that the color 
of the apple ia purely an accidental feature and not an essential 
characteristic. 

For the main source of error in indmtive reasoning (and most 
of our reasoning belongs to this class), lies in the fact that we 
make our inductions too hastily. And in deductive reasoning, 
make it plain to the young mind just what cases do come under 
the general rule he has discovered, and what cases do not. 

But DOW comes tbe most impottaiA (¥:lfi«^AQIu o^ « 
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been raiHod tind diecusHPd in this chapter. What eulfjects or 
stnd'ien bftst exerviee tbe pupiPs reasoning powers? Toa cannot 
assign .voiiiig children, or even high echool pupils, leoeona in 
formal logiu. And even if the child could comprehend the fnll 
import of nil ttte rules of logic thtit hnve been devised since the 
time of Aristotle, he woulil not of necessity he u good reasooer, 
any more thnn the person who reads the best book on athletic 
training could develop his muscles nhile simply ItinguiBhingin a 
"Sleepy Hollow" chair. To learn even to "skin the cat," one 
muot engage in physical exercise; he must also indulge in a oet 
o( rontinc exercises to develop his arms different from the one 
employed to develop his chest. So in mental training. The pow- 
ers of mind are developed through exercise. Now the question 
is: What special routine of study ib it bpst to employ, in order 
to so eserriKP the mind of the child tbtit its reasoning powers wili 
bebeatfurthfied in their path ofdevfhipment? 

The mother and kindergarten teacher can do much in influencing 
the direction of the child's questionings, thus training his reason- 
ing powers. Bnt the continued education of this retisoning fsc- 
nltyisthe problem of the teacher in the common school. Of course 
all studies, in the hands of the skillful, keen, wide-awake teacher, 
vill be made to contribute something toward bringing about this 
rational development. Yet there are subjects, the study ol which 
is especially suited tu stimulate the reasoning faculty, and guide 
it into the best possible manifestations of its activity. 

One of the best studies for this purpose is physical geography. 
In the study of phyeiical geography the child comes into actual 
contact with natural phenomena; and for countless reasous the 
study of physical geography ought come before the study of 
political or descriptive geography. In the study of physical 
geography, the child exercises his mind in reasoning about the 
causes of natural phenomena. Better acquaint the child with 
the r*°' "fplanation of the hillside spring, that bubbles forth 
ind, or inform him as to the principle that underlies 
rf the artesian well, or let him know thecaus«s ol 
— much better and mwcV hiqtc via.t\i.-TO.\ w AAvia food 
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lor the child's mind (because more uaeily aesimilated), than all 
you can cram into him concerning monarchy, duchy, republic, 
dukedom, boundary lines, and the like. 

If history be well taught, it will also be a mighty lever in raia- 
ing the child in the m-nle of knowledge and in developing his 
poweia of reasoning. 

For historical study, properly conducted, develops the child's 
power uf tracing analogies, of reasoning as to the causes and 
eSectB of human action, and deducing certain general principles 
that govern men in their national life. But sad to say, most 
history is poorly taught. We regret that what Mr. Spencer says 
with regard to the worthlessness of ordinary history is bo true. 
We here reproduce what he says.iti thehopu that it will help some 
of us to modify our courses in history accordingly: 

" But, Hs already more than once hinted, the historic informa- 
tion commonly given is almost valueless for purposes of guidance. 
Scarcely any of the facts set down in our school histories, and 
very few even of those contained in the more elaborate works 
written fop adults, give any clue to theright principles of political 
action. The biographies of monarchs (and our children com- 
monly learn little else) throw scarcely any light upon the science 
of society. Familiarity with court intrigues, plots, nsurpntloDS, 
or the like, and with all the person alt tief< accompanying them, 
aids very little in elucidating the principles upon which national 
welfare depends. We i-ead of some squabble for power, that it 
led to a pitched battle ; that such and snch were the names of the 
generals and their leading subordinates; that they each had so 
many thousand infantry and cavalry. and so many cannon; that 
Ihey arranged their forces in this or that order; that they ma- 
neuvered, attacked, and fell back in certain ways; that at this 
part of the day such disasters were sustained, and at that, such 
nd vantages gained ; that inoneparticulp- 1 90"— '"«ding 

officer fell, while in another a certain 
that after all the changing fortun.es o' 
gained by this or that army, 
wounded on each aide, and a 
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. . . That which constitutes historj, properly 80 called, is in 
great part omitted from works on theaubject. Only of late years 
have historians commenced giving us, in any considerable qaau- 
tity, the tmly valuable information. As in past ages the king was 
everything and the people nothing, so in past histories the 
ingsof the king All the entire picture, to which the national lite 
forms but an obscure background. While only now, when the 
welfare of nations rather than of rulers is becoming the domi- 
nant idea, are historians beginning to occupy themselves with 
the phenomeua of social progress. Thatwhich it really concerns 
us to know, is the natural history of society." 

But above and beyond all other subjects in real value as a 
agency to promote the development and correct activity of the 
reasoning powers, there is nothing like the study of the naturi 
sciences, be it botany, zoology, geology, physiology or what. 
Anynaturol science study serves to stimulate the reasoning pow- 
ers into exercise, at the same time developing and strengthening 
them, and, what is still better, guiding them into correct modes 
of activity. Siuem/e id " knowledge systematized," and a study 
of science tends to make one more systematic and correct in 
thinking. Science is knowledge in its most precise form of ex- 
pression, and students of science strive harder and harder to 
make their thinking more precise that their conclusions may also 
be more exact. Each of the sciences sets out with observation 
and experiment, by means of which it hopes to establish certain 
general principles that hold true withiu the domain of that par- 
ticular science. Then it proceeds to seek out all the phenomena 
and occurrences that come under the scope of this general princi- 
ple and applies these established principles to all the particular 
facts de<luctively. Science trains the reasoning powers into s 
orderly, Bystemiitic and precise manner of activity. The boy who 
comes to school with a garter-snake in his pocket (even if ht> 
bringit to frighten the girls), the one who gathers specimens of 
butterflies, bugs ami beetles, the one who tears his clothes la 
c'' -eefor birds' nests, or the one who wearsoutthelioings 
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and all o! these boya are a long liietance aht;ad of the boy who is 
compelled to bouDd Australia, or extract the square root of the 
largest series of numbers ever put between ths covers of an arith- 
metic. 

Science lessons can be given in a raost interesting manner. 
For the first lessons nothing better is needed, as a guide on which 
they may base their own observations, than a good edition of 
'> RobinBOQ Crusoe." In this interesting tale the child leama of a 
man's struggles with the elements and forces of nature. The 
child is thus brought face to face with nature in the interesting 
story of the life of this one man. The methods this hermit em- 
ployed to protect himself from nature's forces, the means uspd 
by him to prepare his food, can and will becompared by the child 
himself with his own experiences and environment. The habita- 
tion of Crusoe will be compared with his own homo; the crude 
cooking utensils of the hermit are compared with those which the 
child's oun mother makes use of in the family kitchen; the 
clothingof Crusoe is compared with the child's own orthat of his 
father. What better model of inductive reasoning can the child 
follow than that employed by this lonely hermit when he discov- 
ers the track on the shoresandsof his island home? Bytaking 
up this intereating tale you touch the child's life on every side; 
you acquaint him with some of the greatest truths of modern 
science, and you at the same time stimulate his powers of reason- 
ing to exercise themselves in the most precise and methodical 
way, and in a mnnner to strengthen and develop them most fully 
and eatistactorily. The natural sciences "provide the best train- 
ing of the mind in the patient, aecarate investigation of facta, 
and the cautious building up of general truths, on the Srm basis 
of actual observation." 

With reference to deductive reasoning, it is most probably 
true, that geometry contributes the most in the way of develop- 
ment of one's latent reasoning power. At least "f 
geometry Professor Wyse insists upon, would accc 
in this direction. Here is his own statement: 

"A child baa been in the habit <3V \k&\D^ 
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let him also use them for the elcmeDtB of geometry. 1 would 
bE^;m with Bolids, the reverse of the usual plan. It saves all 
the difficiilty of iibmird definitions, and bad explanations on 
points, lines and Burfnces, which lire nothing liut .ibstrBctions. 
. . . A cube presents many of the prinoipa.l elements of geome- 
try; it at once exhibits points, straight lines, parallel lines, 
angles, parallelograms, etc. These cubes are divisible into vari- 
ous parte. The pupil lias already been familiarized with such 
divisions in numeration, and he now proceeds to a comparison 
of their several parts, and of the relation of these parts to each 
other. . . . From thence he advances to globes, which far- 
cish him with elementary notions of the circle, and of cnrres 
generally , 

"Being tolerably familiar with solids, he may substitute 
planes. The transition may be made very easy Let the cube, 
for instance, be cut into thin divisions, and placed on paper; lie 
will then see as many plane rectangles as he has divisions; so 
with alt the others. Globes may be trsated in the same manner; 
he will thus see how surfaces really are generated, and be en- 
abled to abstract them with facility in every solid. 

'■ He has thus ai-quired the alphabet and reading of geometry, 
He now prooeetis to write it. The simplest operation, and thpre- 
fore the first, is merely to place these planes on a piece ot paper, 
and pass a pencil around them. When this has lieeii frequently 
done, the plane may be put at a little distance, and the child 
required to copy it, and so on." 

Passing from this empirical geometry to the Euclidean, aa 
set forth in the avertige text-book on that subject, we find that 
the process of demonstration here employed, which shows how 
certain conclusions necessarily follow from certain establisfaed 
principles, is an exercise of the logiurd faculty that is of pecutiur 
and inestimable value. To that process of reasouiiig which leads 
the pupil gradually and understandingly from the statement of 
a theorem through the various meshes and shades of argumeui 
n*'Q. E. D." is reached, must be awarded the palm for thi 
teUne oi the powers of d^\u:Vvj«'c«&,%o\££u^. 
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No subject in connection with chilil-atudy is more difficult 
to treat than that which isordinarilyindicatedby theterm voli- 
tioD. Neither can jou find a eubjeot more important, for the 
true understanding of the evolution of the will power is neces- 
sary in order to become at all thoroughly acquainted with the 
more purely intellectual and moral ideas. 

Activity is a fundamental property of the conscious life, and if 
any one of the elements of consciousness— feeling, knowing, will- 
ing—is to be regarded as the original form of the codbcious life. 
(the primordial element of cosscionsness) it must manifestly be 
the will. The manifestations of the intellect and feeling acquire 
the fullest significance only when tbey serve as links in the chain 
that leads to action. Of course the first arousement of the con- 
scious lite begins with sensation. When the first sensation has 
beenenperiencad.thepsychicalprocessesare set a-going. Without 
education of the child's will it is next to impossible to improve 
his mental, moral, or physical well-l>eing in any respect. 

The question we must really answer in this chapter is, " How 
has this element (the element of motor innervation) been 
added to the sentient life of the animal'.'" This leads us to im- 
press the fact that a distinction must be mad<* between will in its 
narrower and in its wider application. In the more restricted use 
of the term, as commonly employed in ethics for example, will is 
made to menn the power of choosing between different possible 
lines of action or conduct. In this sense the will is only the pro- 
flait' o[ mental development and in no sense an original factm- 
But if will be understood in the broader seuse, it will be tout 
comprehend all forma of activity, whether detetTO\\^^^^^^ 
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or retnembered imagpe, and taken in this wide application, wiU 
must be regarded as the fullest expreaeion of the conscious life, 
even from the v^ry first beginnings of this coneeions life. Whea 
we so conceive of the will, in these two aspects or signifl cations, 
wecan readily&ee that the development of will in the person, pro- 
ceeds from will in the wider sense to will in the more restricted 
sense. This development is not necessarily a steady progression. 
It ia more frequently sporadic, and at times very one-eided, 
turned hither nnd thither by opposing circumstances ; but if this 
development attains its fullest fruition we find, as the final out- 
come, the individual will leading from these opposing impulses to 
a deep inn^r harmony of the entire mental life. 

To employ the figure of Professor Hoffding, we may then say 
that, OB in Greek mythology Eros was made one of the oldest 
and at the same time one of the youngest ol the gods, so ill Psy- 
chology the will may, according to the point of view we take, be 
represented as the most primitive, or as the most complex and 
derivative of the mental products. If by will we mean only that 
power which manifests itself in action from deliberatechoicealone, 
then we must maintain that there has already been a rather ex- 
tensive development in the individual's mental lite, for such will 
acts as here signified, cannot exist in the lowest forms of the 
sentient consciousness. To understand the true natnre of will, it 
is absolutely necessary to go back to the primitive germ, and to 
trace it in its path of development from tfae unconscious to the 
conscious— from the most purely involuntary movements to those 
that are more refined and intricate as examples of deliberative 
choice. 

Preyer was among the first to seek to account for the develop- 
ment of will in the child, and seems to regard it as the natural 
outcome of the desire the child has for everything that has ODC« 
occasioned pleasurable sensations. On a priori, rather than on 
experimental grounds, Preyer maintains that the will is called 
into lite by the union of two factors, (a), an end or pleasure de- 
sired; (fc),tbe movement nei^essary in order to attain this desired 
end. Heplacesmoabemphasisupon the first of these two factors. 
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because the movementB can in a large measure be dii^pensed vrith, 
in the more highly dereloped forms of the codbcious life. 

erez tells ue: "The will ia born little by little from reflex impulaive 
movements, which with the progressive unfolding of the faculties 
of perception and ideation, and aft«r having been for a long time 
carrieil out and modified in various forniB of activity, pass into 
the domain of the attention and become conscious or voluntary 
actions." Professor James regarda the purely voluntary move- 
mentB as secondary functions of our organism, while "reflex, in- 
stinctive, and emotional, are aJl primary performances." With 
him, and we think quite properly, too, the voluntary movements 
depend upon the remembered imairesof former involuntary ones. 
To quote directly ; " When a given, particular movement having 
icp occurred in a random, reflex., or involuntary way, has left 
L image of itaell in the memory, theo the movement (:/id be de- 
■'■fl again, proposed as an pnd aad deliberately willfil. Hut it is 
impossible to see how it could have been willed befon-. A supply 
of ideas of the various movements that are possible, left in th» 
memory by experiences of their involuntary performance, is thus 
the first pre-requisite of the voluntary life," 

It is easy to see from the above, that representative psycholo- 
^sta regard theearliest movements of the child as not voluntary, 
but, on the other hand, only refleit, iiiBtinctive, and impulsive. 
In the first movements of tbe child's existence there is present 
neither of the two elements named by Preyer (see above). Cer- 
tain it is, there is as yet no pleasure desired which serves as nn 
end to be attained by movement. And, of course, having no 
clear ideaol the end sought, the young creature can have no pos- 
sible notion of the movements that are requisite to the attain- 
ment ol certain desired ends. 

!'he early movements o! the child are no more voluntary 
actions than is the movement of the aspen leaf, of the brook 
splashing over the rocks as it tumbk-s down the mounta* 
of the stone that flies from the boy's sling shot, or of thi 
ball, as it describee its parabola of six or seven. tn.\l«& 
iravM and across the water vheu \iut\^ \xivi 
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clad at sea. The individual, the pf>rsonalitf , must first hv 
clear, definite idea of the movement and the purpose ol it befor 
voluntary action can possibly be initiated. The difierencebetweei 
movements, such as we see in the waving grain, the ebbing tide 
the walking-beaui of the monstrous ferry-boat, the ascending 
balloon, the falling meteor, the crashing iceberg, and the impul 
Bive reflex movements of the child, on the one hand; and on th< 
other hand such movements as are exhibited by the wood-curve 
an he cuts a de8ign,the etcher us he traces a plate, the pilot as hi 
steers a vessel, the marine as he " sights" the cannon, the astron 
omer as he tarns his telescope upon the dimly lit star, the yoonj 
lielle as she learns to trip the light fantastic, the child of five orsii 
lenruing to weave mateat the kindergarten, is that the latterar 
voluntary actions or mo-vements pius consciousness or attention 
Attention, then, or conscious effort f and these two are synono 
moua as yon will readily see by reference to the chapt«r on atten 
t.ion),must be added to mere movement in order that mo vem en 
may liecome transformer! into voluntary action. And yet yoi 
must not conceive of attention and conscious effort as beinf 
bom long before will comes into existence, for attention or con 
scious effort is only a form or result of will effort. Concentrate 
attention upon a desired end is inconceivable without presuppoe 
ing an active will force within the person. 

Preyer's classification of the different movements that tak< 
place is the one quite generally adopted, though, with Professo 
Tracy, we may say that the adoption ot Preyer's classificatioi 
does not ol necessity commit one to his views with respect to thi 
genesis of wilt. 

First, we have theimpu/s/icraovements. By this group-nam< 
it is intended to signify thatlarge classof movements which tak< 
place without the presentee of any external stimulation, withou 
any sensory arousement to which the organism need make re 
sponse. They are of eoureeentirelyontflideof the domain of con 
scious attention and are therefore distinctly will-less movements 
?rely the result of an overflow of nervous energy. 
I, thsre are tlioae mo';emeTi.\.4W\B.\.\ti'nskWi\Kt^'i^^iii 
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tion of the early manileetatioDB of activity on ths part of thn 
infant —especially in the early days of child life. Neither do thesp 
reflex moTements involve the least degree of attention or cou- 
scioua control. In fact they involve just the opposite. They, 
too, are characterized by an utter absence of the subject's power 
of attention or conscious effort. 

We have, in the thini place, what are called the instinctive 
movements. These instinctive movements constitute the major- 
ity of the activities in which animals engage, and are found to 
embrace a large nuinl)er of the movements which human beings 
manifest. They are quite intimately associated with the emo- 
tional life and are so closelj' related to habit that we are apt to 
consider all our habitual movements instinctive. The instinc- 
tive movement is but slightly raiaed above the reflex movement, 
tind is diBereut from the latter in that it (the instinctive) ischar- 
acteriEed by an element of consciousness not present in either the 
reflex or impulsive movements. 

Finally, there is that large class of movenneute which are the 
pui-e results of deliberntive choice — action in the truest ami 
highest sense— voluntary action, which is indeed one of the es- 
sential characteristics of persouaJity. No such thing as person- 
ality is conceivable without the power o! self-direction— this 
action from motives and ideas toward nims and ideals. In this 
class of movements we have as essential features ttie desire of an 
end to be attained, concentrated attention upon this object or 
end,theimagingof this desired end before the mind, the pictuHujr 
of the means to be employed in order to achieve it, and a forth- 
putting of energy in order that the desired end may nctually l»e 
attained. These movements are really the bona Bde voluntary 
actions, and we may call them deliberative or idpa-tionitl move- 
ments. We shall now discuss the four classes of movements in 
the order named : 

1. The ItnpnlsiveMoveinentB. — Nearly all the movements that 
characterize the child's pre-natal life belong to this class. They 
constitute the larger number of acta manifested by the r>i>».hom 
rhild.os they do in the new-hnti^ amTOai, ^tN 
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simpleet organiems poseees the power of setting up movements 
independently of any external atimuluB, The ftourre of move- 
ment certainly lieB within the individual organism as an inher- 
ent rapacity. Now this is by no meane the same as saying that 
Buch an automatic movement is caueeiees. These spontaneous 
orimpulsivG movements are brought about by internal chanj^pp, 
the Betting free of acoumulnted cuergy. II you place the amu-bti 
under the microscope and examine it in the most cursory way, 
you will dnii that this aim plest of organisms manifests incessant 
activity, is incessantly in motion. The amreba derives its very 
name from its perpetual modifications of movement, and move- 
ment, too, that is due to jcfcrna/ excitation; in other words, im- 
pulsive movements. In these Bpontaneousmovementa the internal 
changes set free a certain amount of accumulated or potentiaJ 
energy, which in turn depends upon the function of nourishment, 
and which is, of course, the fundamental and most primary of 
the organic processes. These impulsive movements, which are 
really produced by an overflow of nervous enei^y, are only pos- 
sible bei.-ause life itself is a process of taking in and using up cer- 
tain constituents. But a further consequence of this is that tbe 
power of self-movement — movement utterly independent of ex- 
ternal Btimulation — denotes only temporary independence of 
Huch external conditiune. Permanent spontaneity would he a 
consumption of one's own fat, a gnawing at one's own \*itals, 
and under suchconditions lifewonlii endureforonly a brief space. 

In the new-born child as in the new-born animal, the impulsive 
movements embrace nil those spontaneous kickings, rollings, lip- 
Buckinga, cooings, jerking^ of the head and arms, as well as the 
comical grimsces. all of which are such a paramount feature ol 
theearly weeki- of infant life. The little fists are tightly clenched. 
the anna are continually performing wild gyrations, the hands 
are moved toward and from the face, toward and from each 
other, without being prompted by any definite purpose; in fact, 
nearly every muscle of the body is called into activity without 
the presence of any sort of external stimulus. 

Most of the impulsive movemeiitft,\!i4eftA\i.«6.x\'3 aJi^tt; 
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disappear by the end of the child's second year, though some of 
them, like yawniDg or guping, persist through life. Seemingly 
many of the impulsive movements are unexpected by the child 
itself. He cannot understand their purport and his surprise at 
some of them is quite marked and notable. The moving of the 
L'ps.even theflratemile, belongs to this class of movements, as do 
those movements of the bands that accompany swallowing and 
also the rolling of the eyes in sucking. 

While these impulsive movements in themselves are not voli- 
tional actions in the strict eeuse, tbpy abow that the organism is 
a little world in itself with the power of creating motions from 
wfthin, and that it does not need to wait for external incentives 
to set it into activity. These impulsive movements are indeed 
the raw material which in the progressively unfolding will are so 
wrought upon by the child in its incessant activity thnt they are 
finally moulded and transformed, with the help of the other pow- 
ers of mind, into the highest type of deliberative aotions. 

Reffex. Movements.— CioBG upon the heels ol the spontaneity 
which is manifested in theearliest stsgesof esistenceas a natural 
efflux of a superabundance of life, close upon these earliest self- 
movements in the path of development of the organism, irritabil- 
ity manifests itself. By irritability is meant the power of re- 
sponding to an external stimulus. By reflex movements, then, 
we mean those that occur as a response on the part of the ner- 
vous system to external stimulation, without any participation 
of self-consciousness or the presence of anydeliberation or choice. 
They never enter into consciousness during their performance, 
though sometimes we clearly remember them after they have been 
performed. These refles movements are found in the adult &B 
well as in the child; for example, the quick start on hearing the 
sudden report of a gun discharged near you, the quick with- 
drawal of the band when one is picking berries and suddenly ob- 
serves a snake coiled up in close proximity, or the startled jump 
made by the boy as he gets into bed and his feet come in contact 
with a cold, clammy banana skin Burreptltioaal^ ^WsA yws«.V 
a niiecbievouB mat«. 
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You see, tben, that while reflex morenieDte are not t 
about immediately or directly by the internal etate, but by 
a stimulus from the external world, they are nevertheless 
purely mechanical — they are uioet< certainly not the rosolt 
of conscious deliberation. While certain elementary feeliugii 
or sensations mny be present, they are not made the subject 
of conscious elaboration into a desired end or object, toward the 
ac^jairement of which the activities ought to l>e directed. Hoft- 
ding puts it succinctly when he says: "Reflex movement is, in- 
deed, characteristic of the direct transition from excitation to _ 
movement. BeSex effect is just as rolantAry as epoDtaneoofl. J 
movemeat." fl 

Any simple reflex movement is one that is set up by a Biropk I 
excitation (external). It, however, several excitations occur to- 
gether, the effect depends upon whether the movements they eadi 
tend to bring about, harmonize or not. Thus a frog, minus 
cerebrum, will croak if its back be gently ntroked : but if at 
same time his hind 1«^ is powerfully stimulated, the frog will 
croak. It might be well to interpolate the remark that the i 
effective inhibitions to reflex movements are supplied by the 
bral hemispheres. In the first years of life, while tlie cerebmm 
as yet undeveloped, no reflex movements are inhibited. 

Iteflex movements are of the greatest importance and ft 
reaching significance in will development, for upon them 
strictly vol on tary movements are immediately dependent. In tlii 
processes of inhibition mentioned above, the will is greatly bur- 
dened in its course of development, for in the more refined form 
of this inhibition, thechief function is the voluntary and deliberal 
repression of the reflex movements. Among the earlieat of 
reflex movements to manifest themselves, are those concei 
with the respiratory functions. The first cry the child makes 
the air passes into its lungs, is certainly of this charact«r, for 
'dren make themselves heard in the first moments ol 
11 as do normal children. In many new-bom 
J 'y if much light be admitted to the room, 
^jeot crying, aB4\fto-^MveTft&«.iM^v3^, 
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it coDtinuee through life, We ueed only to alludeto certain other 
of the respiratory reflexeB — auehaa coughing, choking, hiccough- 
ing, and the like, all of which are to be obaerved from the very 
first days of infant life. 

It is claimed that starting from a sudden noise or jar is not 
present at the very first; but 1 have observed two very good 
inntii.nces which plainly show that it may be present. My own 
little girl, when but two hours old , was observed hy me to start 
suddenly when I dropped the eliding window-screen so as to 
make a sudden noise. I made no less than three trials, each of 
which was successful in provoking the reflex movement — a sud- 
den start. 

The reflex movements of the tipnbif are quite numerous and 
manifest themselves rather early. On tht seventh dny Darwin 
tickled the sole of his child's foot with a piece of paper ; the foot 
was jerked away and the toes curled up. 

.1. The Inntinctive Movpiuents. — In so far as a line can be 
dniwn between the reflex movements and the instinctive move- 
ments, it must be by saying that the latter are more com- 
plex, more active and more conscious than the former. Instead 
of the momentary nervous discharge so plainly manifest in re- 
flex, as well as the impulsive movements, there ia a direction of 
the activities to a more or less distantend. Stimulus is required 
in order to set an inntinct to work, hut the kind of action is 
determined far more by the motor tendencies implanted and 
habits inculinted in the individual than by the nature of the 
stimulus. The stimulus serves only to open the valve that the 
motortendenciesmayesciiiie. Theutimulus "pressesthebutton," 
the reacting organism " does the rest." 

You can al«o see that they differ froni impulsivemovemente in 
that they *li* not take place in the absence of appropriate 
external stimuli. Tlii'y also difler from impulsive movements 
in tbat,^^BlMMHi^^^AUI^I^^A^"S^> ^^ Tracy remarks. 

They 
Thus,"achlld 
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tickled." The rise of right or left Uandedneea belongs to i 
Btage of inatinctive movements. Profeeaor Baldwin's experi- 
ments along this line are very interesting. He found: 

1st. No trace of preference for either hand manifested, so 
long us no violent muscular exertions were made. In more 
than 2,000 experiments one band was preferred as often as the 
other. 

2d. From the sixth to the tenth month, the tendency to use 
both hands together was about twice as great as the tendencj to 
use either hnnd alone. Out of 2,187 experiment6, right hand was 
used alone 585 times; left hand, 568 times; both bands to- 
gether, 1,034 timee. 

3d. Right-handedness developed under a pressure of muscular 
effort. Preference for the right hand manifested itself in reach- 
ing where violent effort was required, in the eighth month. Ex- 
periments show that in such violent effort, the right hand was 
preferred 74 times, the left 5 times, and both hands but once. 
Under the etimulueof bright colors, the right hand wssemployed 
84 times and the left hand but twice. 

The instinctive mouth movements are sucking, biting, chew- 
ing, and thehke. According to Preyer, achild sucks, bites.smacks 
its lips, chews and licks just as instinctively as a chicken picks up 
corn and insects. Tlie same holds true, in a great measure, of 
sitting, standing, creeping, walking and running. 

" It is an important epoch in a child's life when he succeeds in 
standing alone. Whole sets of musdee, heretofore scarcely used, 
are now brought into activity, and his progress is, from this 
time on, more all-sided and symmetrical. Hitherto hie locomo- 
tion has been only in the form of creeping (which is performed in 
a great variety of ways, some children paiklhng straight ahead 
on all-fours, like little quadrupeds, some hitching along in an 
indescribable manner on their haunches, and some going back- 
wards, crab-fashion); but for the child who has learned to stand 
alone, the transition to walking is, in a very literal sense, "only 
a step." The first conscious steps are taken very timidly, and 
with en evident fear of falling. But frequently the first steps are 
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taken unconsciously. Sometimes a childnho has learned to walk, 
partially or wholly, reverts for a season to creeping, for no ap- 
jiarent reason. Children who haye older brothers or Bisters are 
likely to walk at an earlier age tben others, on account of tbe 
i>xample and assistance of these older ones. At first the feet ai-e 
placed disproportionately wide apart, giving rise to a curious 
waddling motion ; while sometimes a child runs instead of walk< 
ing, and stagers, with the body inclined forward, and Ihe hands 
stretched out as though he were afraid of falling, the feet, too, 
being lifted higher than is necessary. Many children seem more 
amiable after they have learned to walk, doubtless on account of 
their newly acquired ability, which not only occupies their atten- 
tion, but enables them to go more readily to the objects of their 
desire," * 

4tb. Ideational Movements.— T^e can best study the genesis 
of ideational movements when we note how the will gradually 
brings the bodily movementfl under it« control. This is indeed 
the first important accomplishment in tbe course of the will's 
training, and is bo important that motor-ideas must be consid- 
ered as the basis of all conscious volition. To all external ap- 
pearances action is directed from within outward, but even this 
presupposes an/nupractivity— a determining of the ideas by the 
thought of an end to be attained. The thought of an end is the 
moat important element; indeed, it is the difltinguishing charac- 
teristic of all ideational movements. PassingovertheimpuJsive, 
reflex and instinctive movements in turn, we find that ideational 
movements are different from each and all of these in that they 
[ideational] involve the previous portrayal or re-presentation to 
the mind of an end sought, an object to be acquired, or an aim to 
be realized. It is only to such movements as these that the term 
'■voluntary actions" can be applied. All the other classes are 
only morernents, in just tbesamesense that movements among 
physical phenomena are movements. 

In the higher forms of will activity, then, we have the presence 

of motor-ideas that are determined by the thought of an end or 

_ •■■ Tbt Ftyebology ol ChlliUiood " bj Dt. iTeAeilc^liMilt^t^ 
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desired object. Certain conditions are essential in order that « 
may hare these motor-ideas. The first condition is that wove- 
ments must be made which tire felt. This shows that ideational 
movements exist only by virtue of the spontaneous, reflex aad . 
instinctive activities. M 

Impulsive and reflex movements constitute the material wblcB^ 
serves as the basis of our motor-ideas. 

In the most elementary and primitive manifestations of will, 
the distinction between sensation and motor impulses does not 
appear as yet. The reflexes as well as the instinctive movemestA 
are characterized by the fact that the external excitation — the 
stimulus — immediately evokes a movement ; asensatioD may in- 
deed be felt, and also n feeling of pleasure or pain, together with 
a certain restlessness, if constraint be applied ; but memory, and 
of course motor-mem oriee, play no part. ".1 motor impalsp 
presupposes the memory of execiiteil iiiovcment." This memory 
may consist in remembering the appearance of the movement, or 
in remembering the previous motor sensation itself. The lattT 
is what we really mean by a " motor-idea." If the previons move- 
ment has had unfavorable, painful consequences, the memory 
image of this movement will, of course, be associated with pain, 
which will t«nd to prevent the repetition of the movement when 
the occasion again presents itaetf in consciousness. On the other 
hand, there will alwaj-s be a tendency toward the repetition of 
movements that, when previously executed, evoked certain plee 
urable sensations, and which pleasurable eensations have I 
remembered and re-presented in conecioueneaa. 

That it is this precedence of the motor idea which causes any ' 
movement to assume the true voluntary character, was made 
clear by Professor Miinsterberg in his admirable little treatise, 
"Die Willena hand lung." Indeed, Miinsterberg was the first to 
champion this view in any thorough -going and consistent waJ^M 
One of the most terse of his sentences reads ; " We will execute ■ 
certain motion, really signifies that we are conscious of the ides ' 
of the motion, or of the motor idea." 

Professor Preyer divides ideational movements into three 
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clatwea: (1) imitativ movriopitts; (2) pxprcHBivp movempittB; 
(S) deliberute actions. 

(1). /mir^f ire Mo r«tnf/ir«. — Under thittcategoryaresubsumed 
all those lower voluntary activities in whii^h tbe child depends 
upon an observed model or pattern, and which would never be 
att«nipted by the child unless tlrst observed in some one else. 
Thia imitative propensity begins as early ns the 1 bird or fourth 
month, in imitation of sounds, tbe pouting of the lips, etc. 
Preyer t«lls us of his child tlint " the first nttempt at imitation 
occurred in the fifteenth week, tbe child making an attempt to 
purse his lips when one did it close in front of him, while in the 
seventeenth week the protruding ol the tip of the tongue was 
perfectly imitated once when done before the child's face, and the 
ihild smiled at this strange movement, which seemed to please 
him." We quote again from Professor Tracy, who by the way, 
in his published thesis — "The Psychology of Childhood" — baa 
given us the be«t epitome of the literature on the subject: 

" There is no point on which I flud so much uniformity as thia, 
that imitation begins during the second half of the first year. 
This is true of almost nil children without exception, so far as 1 
know, and extends not only to movements proper, but also to 
vocal imitation, as we shall see. A boy of seven months tried 
hard to say simple monosyllables after hta mother. Another is 
reported to have accomplished his first unmistakable imitations 
when seven months old, in movements of the head and lips, 
laughing, and the like. Crying was imitated in the ninth month, 
and in the tenth, imitation of all sorts waa quite correctly exe* 
cuted, though even at the end of the first year neir movements, 
and those requiring complex coordination, often failed. A child 
of eight iind a half months, having seen his mother poke the fire, 
afterwards crept to the hearth, eeited the poker, thrust it into 
the ash-pan, and poked it back and forth with great glee, chuckling 
to himself. Anotheruhild in his tenth mouth, imitate<l whistling, 
and later, the motions accompan,ving the familiar ' pat-a-cake,' 
etc. In his eleventh month he used to hold up the newspaper 
and mumble in imitation o! reading. K.iioXj\i«\«rs,\B.\i»"'S«*- 
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enth month, uaed to cough and sniff like his grandfather, anj 
amused himself by grunting, cron-ing, gobbling and barking ii 
imitation of the domestic animals and birds. A little girl of this 
age used to reproduce with her doll some of her own experienres. 
such as giving it a bath, punishing it, kissing it, and singlDg it to 
sleep. One fine morning iu May, I took the little boy, R., for a 
walk thrnugh a beautiful avenue, where the trees on each side 
met overhead in a mass of foliage. These trees were full of birds, 
busy with their nest-building, and full of song. The little fellow 
was fairly enchanted. He could not goon. Every fen steps he 
would stop (at the same time pulling at my hand to make me 
stop, too), aud looking up into the trees, with bis head turned 
on one side, would give back the bird-song in a series of warbling, 
trilling notes of indescribable sweetness. I very much doubt 
whether any adult voice, however trained, or any musical instru- 
ment, however complicated, could produce those wonderful in- 
flectiona. The same boy, a little lat«r, used to imitate* with his 
voice the boys whistling in the street, giving the right pitch. An- 
other boy, at thirteen months, brushes his hair, tries to put on 
his shoes and stockings, and many other similar things. Indeed 
the whole life of the child of this age is full of imitation. Going 
out with the girl, F., I observed that she did almost everything 1 
did; I bruHbed some dust from my coat and she immediately 
'brushed' her drees in like manner. It is in tact difficult fully 
to realize how the child of tbia age is watching our every move- 
ment, and learning thereby. Not only parents and teachers, but 
every one who comes in contact with the child, even casually and 
occasionally, contributes his share, whether he will or not, in the 
child's education. The moral of this is too obvious to reqaii] 
repetition." 

The child's tendency to imitate those about Lim is a very id 
portant factor in furthering the development of will, Fromfl 
very early period it is right in line with the force of the cbildfl 
personal desires, thus tending greatly to a shortening of the pr( 
eenH if acquisition in the case ot useful movements which 1 
f,herwiBe perform. 'YYiia a. t\i'i4,tio.to'«\i\siSo «at>a.'Q< 
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with otber children who are just a.ble to walk, learns to walk 
much more quickly than a child cut oQ from the example of 
others. 

Children vary greatly in the strength of the impulse to per- 
ForiD imitative movements. Much depends upon bodily health, 
inherited vigor, hygienic conditions, nourishment and the like. 
Au energetic child, one with a full bead of steam, is much more 
likely to pick tip the movements of others and imitate them, 
than a child that is poorly nourished, feeble and lethargic. 
Much depends upon the temperament — a child of an independ- 
ent, selt-asaertive turn of mind ivUl do little in the line of imitat- 
ing others' movements, for stich a child prefers hia own mode of 
activity. 

I But it mast be remembered that imitation ie more than mere 
reproduction. The chief value of innitation lies in the tact that 
it necessitates a sort of nnconscious selection and synthesis of 
former movementa. Thus, the child could not learn to wave its 
hand in obedient response to a wave of the hand by the mother, 
if he had not already accjuired a certain stock of experiences in 
waving the hand in other ways — in the impulsive and reflex 
movements. This higher form of constructive imitation pre- 
Bnpposee, of necessity, a certain iund of remembered motor 

\ experiences. 

2. Expressive MovementB.—TiiQ most important group of the 
expressive movements is thatwhich comprehends the movements 
involved in speech ; but the expressive movements of the face and 
dermal appendages must also be included— blushing, crying, 
brietJing of the hair, laughing. Likewise certain movements of 
the hendand a large number of geetares fall underthe same rubric 
— "expressive movements." 

The first cry or the first smile is iu all probability the result of 
an external stimulus, and the movement itself a reflex one. But 
a movement that is at first reflex may become the intentional ex- 
pression of the mental states. Certain it is that crying, gestur- 
ing, and the like, later foil under the control of the w'" -M 
become purposive expreesions of th« coiiWAQ^n\&ia. 
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Theflrat eo-oalled smU? hae beenobserveO in cbitdnn lees tbi 
two weeks old, but it can, iti uucb cases, be regarded as only t 
iiDpuleive movement — ibc outcropping of a Huperabusdance a 
pleasurable feeling. Freyer fouod that a smile cnuld be evoke 
very early by tickling the sole of tlie infant's foot. In the case q 
Lia own child he observed such a smile on the sixteenth day afti 
birth, and "realsoiiles from tlietwenty-eixth day on; in the eight 
week enjoymentof music was manifested by laughing and smiting 
accompHnied by lively movement.H of the limbs and a bright 
gleaming expression of tbe eyes. The imitative laugh I 
about the ninth month after birth." Mrs. Talbot's accotmt < 
the genesis anil development of the smile is very interesUng i 
this connection : 

"The smile begins when the infant first b^ns to be consdoB 
of outside things; attention gradunlly becomes closer and moi 
fixed; the smile at this stage is a mere stare, vacant at first, bo 
growing steadily more intelligent and wondering in ita appeal 
ance. About the third week this Iwgins to relax very aligbtl 
into the appearance of pleasure. At this point there cc 
andmoi-eof aglow on the face— a beaming— then inaday< 
two a very slight relasatloii ut the muscles, increasing every doj 
This dawning smile is often very l)eautiful, but it is not yet 
smile. It ia almost a smile, and 1 am confident that no one w 
ever know the exact day when the baby fairly and intelligeot 
for the first time smiksJ' 

The kiss is an expressive action, not at all hereditary, but a 
quired ami embodying an imitative element. "The child at 
dom understandH its meaning or gives it spontaneously till: 
the second year." 

Preyer tells us that there nre no less than three sorts of poO 
ing. and these difier from each other according to the sp< 
cause. The first variety is merely a protrusion of the lips, whii 
can be seen in the very earliest hours of lite, with some chUdi 
It is hardly necessary to say that it is purely impulsive. ' 
Hecond kind i-m braces what is commonly known as thepurait^ 
>, pinching t\tem us wft &o \u V^.'tet adult life dm 
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Btrained attention. The third isthepout of suUenness, nhieh de- 
velops much later than the others, aud caunot be aaid to be 
due to imitation, lor it frequently occurs where no opportunity 
for imitation ie aBorded. 

Shaking the head in diseent and nodding it in approval arise 
fromdiSereut sources. The latter \e acquired, but the first is the 
result of a defeueive movement (due to certain hereditary ten- 
dencies), made frequently as earl.v as the second week, when one 
attempts to put food or any olijeft into the infant's mouth when 
it is not hungry. We are told of some instances of this side to 
Bide moveraent of the bead, in children not more than one week 
old. 

But we must pass to the remaining group of ideational 
tno rem cuts. 

Iteiiberative MovemeDts.— la order to perform deliberative 
or voluntary movements in the Btrict sense of the tenn it is cer- 
tainly necessary that one first have an extensive eiperience with 
movements of the involuntary sort. A voluntary movement is 
one which is pictureil beforehand in the imagination. No volun- 
tary act is possible without a motor-idea, and this motor-idea is 
supplied by either the memory or thereproductive imagination in 
the form ot re-presented movement. Many movements that are 
at first performed in voluntarily are afterwards performed deliber- 
ately, i. e., from a desire to attain a certain end or object present 
in the imn^nation or the re-present ative consciousness. When 
desire, in the proper sense of the term, comes into tieing,a certain 
amount of attention is bestowed upon the oliject sought, and 
the motor-ideas are re-presented and kept in mind.we have what 
can correctly be designated deliberative or voluntary aetion in 
the true sense. In this truly voluntary action, then, these three 
things are necessarily presupposed — desire, attention and motor 
ideas. By means ot several varieties of involuntary movement 
the child gains some experience with his powers, thereby learn- 
ing the results of bringing these powers into activity, and volun- 
tary movement is thus really the outgrowth of trial a 
,race. Prefer found no moTemenX \n t\i« %s«X\ 
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whicli be could regard with certainty aa a strictly delibffirat 
movement. 

This brief survey of the various kinds of will acts sIiowb agi 
the importance of the distinction between voluntary and m 
voluntary attention, made in a previous chapter. While m 
voluntary attention has the character of an instinct, voluntfl 
attention makes its appearance as a sort of impulse ; being ei 
aequently guided by an idea of what it ilesiree to perceive, 
becomes capable of being developed "into clearly-conscioi 
cbooaing, will." The endeavor on the pnrt of the volunta 
attention to retain and call forth certain memory-images a 
motor-ideas is characterized by a feeling of effort. 

In this rich fund of spontaneous, reflex and instinctive mo' 
ments, nature has really paved the way for our highest types 
deliberative volition — volition in the truest and besteense. fi 
at the same time, nature in bo doing gives us too much and t 
little. These strong, impulsive movements, which are p 
mordial, must h<^ guided iuto a dehaite direction and modifl 
both in degree and kiud before tliey can serve the purpose 
self-conscious peraonality. Thus, nearly every movement of 1 
body is at first produced impulsively, involuntarily and at n 
dom ;but afterwards they are either retained and repeated, or 
bibited and suppressed. At first none of the reflex or impulsi 
movements are inhibited, but education represses them mor«a 
more. The little child whose higher brain centers, whose ce 
bral hemispheres, have as yet no active influence, lacks the c< 
trolling apparatus which is the condition of all self-restrai 
The extent to which practice and accommodation may go, 
exhibited in the case of the Siamese twins, whose bodies b 
grown into one and who had brought their movements into a\ 
harmony that, as necessity arose, and without any preconceri 
signal, they could walk, run and jump just as though they h 
been one single individual. 

This process of inhibition, by means of which the will obta 
such power over the body, goes on much raoreelowlyin man tt 
in animals. The child needs two years for the s 
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redacation that requires tti<» kitten but a month to go through. 
Thie ability to inhibit movements is certainly one of the most 
certaincriteriaof the presence of will. Tokeep from moving iacer- 
tainly more difficult than to move, especinlly in a l>eing so rest- 
lees as a child naturally is. To will is to bind or ciimmit ourselves 
to something definite. This can be done either in the way of in- 
hibiting certain tendencies to move, or in deciding upon a certain 
I definite kind of movement. 
The course of development that follows the will in its evolu- 
tion is well set forth in the following words of Professor Hiiftding 
of the University of Copenhagen ; 
"Nature gives us from the first an impetus, for we find our- 
Belvea already active at the birth of consciousness. Conscious- 
ness only gradually acquires an infiuence over the activities 
(whether inward or outward), and this influence never becomes 
eomplet*. The spontaneous impulse to movement, the reflex 
movements, and the half-conscious movements accompanied by 
an obscure feeling, preserve a certain independence, even after 
conscious thought has nominally taken the direction of affairs. 
Similarly with involuntary series of ideas and with emotions. 
The unconscious and the involuntary play a part, to an extent 
varying in individual cases, in all conscious volition, and so me- 

i times break into open revolt. . . . These unconscious tenden- 
cies to activity are not noticed so long as they bend in the same 
direction as the conscious thoughts and feelings. Their force 
merges with that of the conscioun motives, which latter receive 
the honor or shame of the whole action. We feel ourselves free 
and unchecked in our activity. It is only when these unconscious 
tendencies work against the end of conscious endeavor, that 
attention is called to the fact of a something in us, of which we 
are never, or at any rat*, not at the moment, master. This sense 
of inner division, of a contradiction, is at the same time a feeling 
of constraint. Sui:h a feeling of cuustraint oft^n denotes a tran- 
sition to a higher stage in the life of the will. It is the condition 
Ithet makps it possible for us to pronouuce \\),d^niwo.\.'WiaVk wa^ 
earlier ToSitUm; for while our wilA Nxotliaovi '«**'«. "««-^'>^* 
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ergy, there is no room for an eBtimation or a judgment, bat we 
go straight ahead. Here is seen the great importance of the 
interval already mentioned. It may conduce to a stoppage, 
even to a hesitation and a discord in the mind, but it is necessary 
to higher development. It may also lead to the absolute con- 
demnation and rejection of the pre^ious bent of the will." 

The connection of one phase of mental development with all 
the others is well illustrated in the close dependence of intellectual 
growth upon the exercise of the will, especially in voluntary at- 
tention. We saw in Chapter XYIII, that, though chiefly related 
to the volitional side of mind, attention is the primary condition 
of all intellectual operations. All the higher forms of mental 
activity show plainly the necessity of the exercise of the will in the 
way of concentration. This makes intellectual growth the direct 
outcome of will-development : for it is voluntary concentration 
that makes possible the highest and most worthy activity of all 
the mental processes. 




I 



TIME RELATIONS OF MENTAL PHENOMENA. 

No BkeWh of Psychology would be at all complete if tbediecus- 
sioD of the duratuin of our variouB mental acta be omitted. The 
measurement of tlie time rate of the various mental proceeBPS 
wae, historically, almost the very first of the attempts made by 
the experimental psychologist to put the science upon an exact 
baaiB. Certain it is that " Paychometry " has interested and oc- 
cupied more students than auy other field of iuvestigation In 
modern Psychology. Psychometry is the general term used to 
designate that department of research, which has for its object 
the niea«urement of the duration of the mental pro'eHHes. 

From theearhest times thequestion of the rapidity of thought 
haa been discuBsed, We have always been conscious of thinking, 
sometimes faster and sometimes more slowly. This is a matter 
of universal consciousness. In times of excitement and mental 
activity, our ideas come quickerthan a flash. We know that the 
rapidity of thought is prodigiouBindreams— a whole "dream- 
plot" unfolding itself in a tew seconds, which, in ordinary wakeful 
consciousness, would take hours to consummate. Jn a former 
chapter ne discussed the influence of drugs upon the flow of our 
ideas, and found a good illustration in the account of Thomas 
De Quini'ey, who, when he increased the usual dose of opium, l)e- 
lieved '- that in one night he had live<l nthousnud years, orindeed 
a length of time that exceeded all human experience.'' We know, 
on the other hand, that thought in the half-witted, stupid person 
Is sluggish. 

But until a few years ago the various speculations with refer- 
ence to the rapidity of thought, were nothing more than specula- 
liou«-~nierw guietaea. Ths Hub'j«cVii« coiMHafirai»tM:ft«> v.i 
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veal to us which BeoeatiQiie travel ths faster, for example, t}|oi 
of Bight or hearing. The introepectire pBychoIogiet can n«verf 
give UB any authoritative verdict on the time rate of mental phe- 
nomena. Whether it takes longer to choose between two colors I 
than between two flowers can never be definitely settled hy tits 1 
student who ailhcrcs Hncompromisingly totheold school, Exper- 1 
i mental Psychology shows its hand perhaps better in the field of J 
I'sychometry thun in almost any other department of the study I 
of the mind and its forms of functioning. Thereis no fixed stand-] 
nrd of measure in the inner life itself. The speeding thoughtJ 
must and can lie measured just as truly by means of fixed, ob- 1 
jective standards ascan anyol the phenomenain physical science. I 
You can measure the time-rat*' of thought just as truly as yon J 
can measure the time-rat« of sound or light. You cantimetbcj 
rate of a thought just as you can time the speed of a race-horsel 
or of the college athlete in his "oue-hundreil-yard dash 

Instead then, of the vague subjective estimates with reference 
to the duration of the various mental procesBCH, we can have 
exact aemivremeiita, made after fixed and unalterable objective 
BtandardH. This is what the investigator in Experimental Pay- J 
uhology actually does. He proposes to give us. instead of thai 
crude f-sthimtesof the internal sensf, certain precise and absolute ■ 
measurements of the exa^t duration of the individual states off 
couBcionsnees. The time measurement of the mental processeB is: 
one of tlie chief ways of getting at the mental laws. 

The attempts in this direction are indeed recent. The firata 
osteusihle time measurement of mental acts was begun byDoo^a 
dersin 1861. At the time he began there were, as there are now^T 
some strong prejudices to overcome. There were also immenssi 
difficulties presented in the line of inexact and imperfect appt 
ratUB. So good a ecieutist as Muller wrote just before Dondemfl 
began his work: "We shall probably never attain themeonsa 
ascertaining the speed of the nervoua activities, becauae we laclt^ 
the comparative diutanies from which the speed of a movemeDtV 
in this respect analogous to light, could be computed." 

■OW know tbalBenaor^ Y^t>cew*ft\.tB.i A. «\c<n^'C«»w 
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on an average of about one hundred and ten feet per second and 

I often lees than twenty-eix feet. Not many years ago people em- 
ployed such phranee aa "bb quick as thouglit" as the extreme 
standard of "rapid transit." Itwaseven "quicker than light- 
ning." But it is now a demonstrated fact that while you are 
performing one of the simplest mental acta, e. g., deciding which 
is the longer word, "cat" or "Nebuchadnezzar," electricity or 
light would flash clear across the continent. 

It is interesting at least as a matter of history, to notice that 
the first suggestion that lay at the basis of modern Psychoro- 
etry came from the seemingly remote science of astronomy. It 
is related of Haskelyne,the astronomer of the Greenwich Observ- 
atory, that in 1795 he observed that his assistant, Kinnebrook, 

I always noted the passing of stars acroBS the meridian from .5 
to .8 seconds too late, and thinking such negligence inexcusable, 

I discharged him from his employ. Later, in 1820, in comparing 
his astronomical calculations with those of others, Bessel die- 

[ covered wbat is known as the "personal equation." 

Suppose the meridian is at the point x and the star is first 

! at a, and a second after is at o. 



■M 



The eiact instant the transit occurs, i. p.,the precise moment 
at which the star pasfleB the point x, is recorded, and it is found 
that the several astronomers alwnys differ in their records as to 
the time of transit. They use the same standards or units of 
measure, the same kind of apparatus, the very same instruments, 
and get different results. This difference, then, is of subjective 
origin. One observer can see and record quicker than can his 
fellow observer. By "personal equation," then, is meant "such 
systematic errors inobservation ae originate in theobserver him- 
self, in distinction from those errors due to instrnmental and 
I atmospheric conditions." 

Differences due to personal equation vary from .3 sec, to ma 
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than one eecond, and vnry ncr-ortliDg to thebourof tbedaj, tba 
circulation of the blood, fatigue and other causes.' 

Next to aetronomy, Psychology owea a debt to physiological 
experiment for opening theway for researt-hes upon tbe time-ratt' 
of mental phenomena. In 1850 Helmholtt measured in a precis* 
manner the time uf the tranBiriasion of nerve action through 
given nerve length, calculating thevelocityof nerve tranHmiauon. 

ThesedeliverameHof afitronoray and physiology are, of 
but introductory to the problem before ue : tbp measurement ol 
tbe damtion or time r;ite of tbf mentul processes. Yet they do 
famieh certain elements that lie at the basis of our calculation. 
Within recent years there haa been great improvement in epe- 
cialization of methoilsand modification of meaeuring apparatoa, 
BO that ne now have a body of facts and generalizations that 
are indeed quite valuable to every student of mind and it# aa- 
tivities. 

Thegeneral problem in all theatt«mpteatsuchmeaeuremeDt. 
here indicated, is practically the Hame. This problem is t« de- 
termine by precise measurement the exact length of the interval 
which elapses l>etween the time a certain end-organ of sense is 
Btimalat«d, and some form of resulting motion, which motion 
really made to signify that the sensation has been perceived. 
For example, you are told tliat a bi'll is about to strike, and 
as Boon as you have heard the sound, you are to press the eleo 
trie key before you. The stimulus may consist of a sound {e. g, 
a bell, musical note, falling ball, or click of an electric key), I 
touch, a stimulus of pressure, heat or cold, or it may be a visQa 
stimulus, such as the appearaaceof one or more colors orflgureB 
letters or words. The resulting motion is usually the 
of the finger upon au electric key, or speaking into a "speed 
key," or merely parting the lips. The quickest movement tha 
can be used in such ei])erimentB, to designate that the sesBatioi 
has been received, is the most advantageous because there la lea 
room for variation. By a large number of experiments, Deesoi 
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found this moflt rapid movement to be that made by bringing 
the thumb and index finger into contact with each other. Eivald 
deelaren the quickest form of reaction is simply to lift the Snger 
from the key. Deasoir has devised a finger contact key that is 
very simple but effective. Two metnllic thimbles are placed in 
circuit. One of these thimbles is %'orn on the thumb, and the 
other on the index linger, and electrical contact is made by 
bringing finger and thumb together. A very good piece of appn- 

ktua is a new and modified Form of the epeei.'h key, in nhieli the 
ttrical circuit is made and broken by the movement of the lips. 
iU8 you Btart the chronoscope when you present a column of 
figures to the eye for tlie subject to add, which he iloea as rapidly 
as possible ; he stops the chronoscope by breaking the olti'trii- 
circuit in parting his hps when he announces the result of his 

lental operations. It might be of interest to know that we lan 

leasure as small a time interval as TffTsVifg P^*^' of a second 
'with reaaonable accuracy. 

All endeavors to measure the time rate of the mental processes 
begin with the problem of simple reaction time. By simple reac- 
tion time is meant the time that elapses between a single stimu- 
lus, the quality oF whii'h was known beforehand, and a predesig- 
nated movement. Let us together perform an experiment to 
illustrate simple reaction time, and I think we will have a clearer 
notion of what is meant. The experiment, which we plot be- 
forehand, conaists simply in this: 1 agree to press the electric 
key on which my finger is resting as soon as I feel you touch 
my forehead with a pencil. Now the time that elopsea between 
yonr touching my forehead and my preeeing the electric button 
would be rightly railed simple reaction time. 

Yousayat once that that is such a simple experiment. Well, let 
me remind you that the simplest of reaction times is a very com- 
plex affair. There are no leos than five distinct elements in this 
shortest of mental reactions: (1) Tlie impression of the seiiae- 
organ, as when you touch my forehead with the pencil; (2) the 
transmission of the impulse along the appropriate nerve nbecatA 

le brain; (8) the transformation a\t\\\ftft«o.'e.6.M\o^\aiV;i»«* 
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a motor brain process; (4) the conduction of this motor impulM 
outward to the organ that is to be moved. In our 6imp]f> experi- 
meat it is the transmission of the motor impulse to the Sagei 
that ia to press the electric button. (5) The contraction of t 
muscle or the setting free of the muscular energy, . 
actual movement ot the reacting finger. 

The factor of most vital interest to the psychologist is the O 
numbered (3) , the real central or brain factor ia this whole pWJ 
cess. But, taking up each of these factors in turn, we haTe | 
roBsider; 

(1) The inertia of the sense organs is determined by mei 
uring how rapidly a number of sense stimuli may follow one a 
other without being fused together. Thus, how rapidly i 
touches be made upon the skin at the extremity of the index 
finger, that my mind may perceive them as single, separate and 
disparate sense impressions? Or how fast can electric aparlnj 
flash before my eye and 1 still be able to perceive each separe 
flash? You can readily see that, since the nervons system is O 
structedasit is, at least somesmallfragment of time must elapi 
before the nerve elements are aroused. Also that when they aH 
once excited, the effects of the arousement would contisue foi 
some little time after the stimulation itself has ceased. 

Experiments with reference to the inertia of the sense o 
have been most satisfactory in the realms of touch, heariog a 
sight. With reference to touch , it must be said that the diffei 
partsof the skin diSer BO withrespect to sensitiveness and powe^ 
recovering from former stimulations, that we have no general! 
suits for alt parts ot the body where sensations of contact may^ 
experienced . Tou remember that the skin over the lips is bo b 
tive that the two divider's points may be very close together M 
still be felt as two, while if applied to the small of the bock, 
must be as far apart as two and one-half or three inches io ot^ 
to be perceived as two. So with reference to the rapidity ti 
which touch stimutations maybeapphedand yet felt as eepari 

iscret*^. The most satisfactory experiments, I think, wer» i 
*i Sergi, who ioirnA l\^a,\J a*iiiB.'0"3 Bfc'V.ft'WiXaM'it^ 
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tioDsrould beapplied tothefingeraad jt^tbefeltasdiecrete. With 
reference to hearing, it hae been found by experimeut that tho 
noise of the electric epark, heard with oue ear only, has been dis- 
tingiiiahed at intervale nf only ,002 of a second. The number of 
Beparat* aenBatione of aouiid poasidle under the moet favorable 
conditions is, therefore, about 500 in a seeond. For vision the 
fltimulationB must beas tar apart aaVj of asecond. You see then 
that the time sense of the finger is most Benaitive,sini'e it can per- 
caiTeyfli^ir of a second; that of the ear ia next (^l,^ of a second), 
and the eye is comparatively slow, being able to penirive accu- 
rately not less than ^j of a aecond. As yet no aatiafactorj 
method has been deviaed fur measuring the time senae in the 
smell and taste domain. The inertia of tliese two senses cannot 
be computed with any reasonable degree of m^cnracy. 

The r«t« at which a nervous impulse may be transmitted 
has been determined by experiment npon both uniraola and man. 
It varies with different individuals, under diffei-ent conditions and 
in different nerves. As already intimated, the aenaory processes 
travel along the nerves on an average nf only 110 feet per 
second, and often less than 26 feet. This is exretdingly and sur- 
prisingly slow when vn stop to think that light travels faster 
than 180,000 miles ia a second. While you or I would be per- 
forming the simplest mental act. electricity would have shot 
across the continent. 

There are many conditions which certainly affect the reaction 
times in all individuals to a greater or less extent. These condi- 
tions may be grouped under two general heads: (u) subjective; 
(b) objective. By the subjective conditions we mean, of course, 
such as affect the mental attitude of the person reacting. By ob- 
jective conditions we mean those that affect the e.xtemal features 
of the experiment. We ahall first cti»cues the hitter group. 

In the first place, much depends upon the n.ituitt ottbv miiirfn- 

sion. The reaction time will vary considerably according to the 

organ stimulated. The average for the senae of sight ie. Inn sec., 

for the senae of touch it is .liT sec., while for hearing it averai^R 

Katwut .136 aec. It is commonly attppogeA fhaV la'eCo.^K'^^^ '^'^' ^'_ 
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est of the senBes; but this is not the case, as reference to the above 
fibres plainly shows. Hearing is by long odds, the quickest of 
the senses. The senses of taste and smell are both much slower 
than the others, and the time is different for the different kinds 
of taste and smell stimuli. For smell, oil of roses takes .275 sec., 
musk .815 sec., and ether but .255 sec. It requires a longer time 
to perceive bitter than it does to perceive sweet tastes; a longer 
time to perceive acid tantes than it does to perceive those that 
are saline in quality. 

In the second place, the hit tenuity of the stinwlus plays an im- 
portant part. Within moderate limits the time decreases as the 
stimulus increases. Wundt and Cattell, in the study ol reaction 
time, found the effect of increasing the stimuli for sensations of 
sound, to be something as follows: 

The noise made by the hammer falling from the height of 

KeactioD time. 

1 inillJm(.'t<T 0.217 tM?c. 

4 niilliineters 0.140 8«'. 

8 milliineters 0.132 sec. 

16 inilliineterH .'...0.135 8«3. 

2 centinieterH 0.161 h«»c. 

5 centiinot«T8 0.176 sei*. 

25 C(»ntiniet<?rR 0.159 set'. 

55 centimPt«TH 0.094 sec. 

Berger and Cattell varied a light stimulus from 7 to 23, to 
1 23, to 315, to 1 ,000 units of intensity, and found that the time 
for perceiving each was as follows : 

IntenHity. K«>action time. 

7 0.210 sec. 

23 0.184 80C. 

123 0.174 sec. 

315 0.170 sec. 

1,000 0.168 sec. 

The third objective condition that affects the reaction time is 
tlie manner of the reaction. Simple movements and those made 
/u miliar by practice, E\xor\ftitx t\i<ft T^^jc-tioiSL time as compared 
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B'with the more complicated and unusual moTement«. Thus, to 
^ Bnnounce the reaction by speech requires a longer time than to 
announce it by pressing the index finger against the elwtric key. 
With reference to the subjective factors we would say, in ths 
first place, that the eU-ment o/'cjc/ieetancraliortens reaction time. 
The more definite this foreknowledge is, the quicker is the reac- 
L'tion. Thus, if a preceding signal, at an interval neither too 
great nor too Hoiall, informs us that we are about to be called 
upon to react, the reaction lime is necessarily dirainisheii. If 
we experiment once with such a preceding signal, and then at an- 
other lime do not use the signal at all, we find the reaction time 
shorter in the second case. Thus, with the warning signal Wundt 
reacted in 0.175 sec., while without any such signal it took him 
0.260 sec. ; and Giiti Martins found that with the signal he re- 
acted in 0.127 sei;., while without it 0.178 sec. were required to 
complete the reaition. The time-interval required for perceiving 
the sound of a ball falling 3.t centimeters, without a preliminary 
signal, was 0.253 sec., hut with such a signal, was reduced to 
0.076 siH". When the full was 5 centimetertt the reai'tiou time 
was reduced from 0.2(iG sec. to 0,175 sec. lu order to secure 
such favorable results, the signal must be of a nature not to dis- 
tract the attention of the person reacting, «nd must precede the 
BtimutuB by a rather constant time-interval, ami this interval 

i between the preliminary signid and the actual stimulus should 
not be so long as to overstrain the attention. The moat favor- 
Bible interval between signal and stimulus is from one to two 
■econds. 
Again, the eifect of distraction must be noted. The distraction 
may consist in having a disturbing noise in the room where 
the person is reacting ; or better, have this person's mind engaged 
in performing some other mental task at thesame time, such as he- 
ginning with the number 9 and adding 2 continuously, Wundt's 
k reaction time was thereby lengthened fr<)m 0.1H9 sec. to 0.313 
Mc., when the disturbing element was an unusual sound in the 
room. Cattell'sreaction time WHS lengthened as much UH 0.030 sec. 
vhen mentally occupied with simpl* addit\OTi,*'A'i\iw*'\vift«»S 
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above, during the reactions. Some persons are exceedin^y s 
eitive to diBturbaue«B, while others are Dot at all so. 

A word must almi be said with reference to the eflec( of practice 
/iml thfi iiilliii-nce tiffatiffUP. Practice and concentrated atteDtioB 
increasetlie speed of ourmental processes, whilefatigue, of courso^ 
ilirainishi-s them. The accuracy is less wh^n the person is f^ 
tigued, while greater esai'tness is induced by practice and atten- 
tion. Practice has been found to diminish the reaction time by 
as much as one-third. Fatigue, or anything else that maketi ex* 
ceeeive demands upon one's nervous energy, such os the heat of m 
"sultry summer day, or the enervation that follows a sleeplea 
night always lengthens it. In cases of idiocy, imbecility and ei^ 
lepsy, the length of this time interval for reactions is greatij 
increased. The simple reaction time of an old mendicant in ttu 
iilms-hoHse was at first as much as O.Hilo^sec., which by priwtio 
was lowered to O.IHSG sei-., but could not be gotten Iwlow thK 
figure. Dr. W.Uevan Lewis hirnisbett us the folio wing tableHltow 
ing the reaction time of certain of the epileptic insane : 



:EAtT10N "1 



ME IS EPILKl 



.1, J. DepresaioD with dementia, eliigf^Hh. 

B. I., Domeutia, suspicious, violent 

J. V. ManiacaJ, ijrosa delusion 

J. I. Dementia with excitement 

M, C. Hemiplegia, querulous 

W, H. DemeDtiii, apathy 

It. H. Advanced dementia, torpor 

S. F. Bright aspect, lively, excitable, but 

childisD aud uiistuble 

R. T. 11. Bright aud liviily aapect, but of 
■^ intelligence 



0.200 Bee. 


o.2aa 


0.219 ■' 


U.20u 


0.211 ■■ 




0.220 ■' 


OJIM 


0.223 '■ 


0.351 


0.22S ■■ 




0.2* • ■' 


O.Sft5 



0.294 •• 



It might alfio be intimated that the appearnnee of spri^htl 
nees and quickness does not of necessity signify a speedy and ■ 
curate performance of the psycho-physical processes that a 
invol V'll in the most simple reactions. 01 two youngmen e 
ted upon by Exnet, one waa ^o^mi \iq \wi (A a. Nwrj"* 
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temperament, while the other was rc^urded rather sltiggiBh. Ex- 
periment revealed tbat the simple reaction time in tlie former of 
these two pereone was as much as 0.3311 sec, while in the latt«r 
it waa bat 0.1S<i7 sec. Thie question of individual difierencewas 
suffidently discussed in connection with the subject ol "personal 
equation'' at the beginning of this chapter. The effects of drugs 
and narcotics upon the quickness of the mental pi'ocesses re- 
ceived enfflcient treatment in Chapter IV. where Miinsterberg's 
recent ami extensive eiperiments were referred to. 

We must now turn the attention to the discussion of the more 
B complicated reactions. If, instead ct reacting in a certain pre- 
t'Bcrilied way, previously agreed upon between reactor and experi- 
f inent«r, we have different sorts of stimuli, each to lie reacteii to 
a definite way, thus introducing the element of adaptation or 
selection, we have a complex or discriminative reaction. Let me 
illustrate the difference between the two kinds of reaction. Sup- 
pose you are facing the black-board , on which any lett«r or char- 
acter may be written, but is covered by a, screen or by my hand. 
As quick as I remove my hand and you see the letter, you touch 
the electric key or react in any other way to signify that you see 
a, letter. In the second place, I tell you that my hand conceals 
either the letter A or the letter B; if the letter A is displayed on 
removing my hand, you are to react by pressing the electric key 
with the index linger of the /efl hand; if the letter Bis shown, 
f you are to press the electric key with the thumb of your rif^^lit 
Or, it a blue color is di8pliiyed,youareto press the key with 
the index tlnger of your right hand, and if a red color, you are t(i 
react with the miJtllp finger of the snme hand. You see, then, in 
these two latter cases we have, as distinguished from the first, 
simple reaction plus selection, which selection depends upon a 
definite recognition of the stimulus (e. g.. whether A orB; or 
whether red or blue), and a choice between the movements (e.g., 
^^ a movement of the index or miildle finger). This added time 
^■'toade neceiMary by tlie element of setection is called ■' Diacrimina- g 
^■fion Time," or " Discernment Time." 
^B Pondera was the first to experiment to \.V\ft\\w«,w 
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had a niniple reaction time of 0.201 bw. He then deviseU expei 
tmentB in nhicb he vas to reath with the right hand to a red lightj 
and with the left hand to a white light. This latt«r complicstec 
form of reaction took 0.3558ei'.,nraninereaseof O-lOisec. This 
0.104 Bfii', really represents the discernment time ; it is really the 
measure of the time involved in the purely mental processes eoi' 
ployed in the selection of means nnd manner of reaction to cer- 
tain specilJe stimulatione. 

It remains for us to name the conditions that affect these mon 
complex reactions. 

{!) The number of distinctions and choices possible. 

(2) The foreknowledge of the subject, or the element of ex- 
pectancy on the part of the reacting person. 

(I}) The complexity of the impressions. Thus, pictnreB on 
recognized more quickly than letters, letters more quickly than 
words, English words more quickly than words of a forei^ lan- 
guage. As already intimated, the quality of the sensation niakeft 
H great difference with respect to the ease of adaptation and per- 
ception. Salt is recognized more quickly than acid; acid more 
quickly than sugar; sugar more quickly than bitter; the rata 
for these vnrinua tnfltes in adaptive reactions being 0.384 aec. 
0.3!>4 sec., 0,409 a.-c. and 0.456 sec. respectively. 

(4 ) Where overhipping of the mental processes is possible, ther« 
isaconsequent shortening of the reaction time. The menta.1 pro* 
cesses do naturally overlap one another. Compnre, for exam' 
pie, the time per irorrf when rending one hundred words or lettov 
with the time occupied in reading a single word or letter. Thna 
the time per word in reading 100 words is 0.255 sec. and the time 
required lor a single word is 0.430 sec. The time /itr Iplt^r 
100 letters are rend is 0.224 sec., while the time required for 
single iMolated letter is 0.424 sec. Professor Cnttell made 
series of interesting experiments in this line by reading letters 
through a slit in a screen behind which letters moved across tbe^ 
field of vision. When the size of the slit was increased so tbafc 
" -mber of letters visible at one time increased, the time 
a single letter was greatly diminished. 
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We have yet to speak of that form of reaction generally 
grouped under the rubric—" Association Time." A great many 
reactions must be viewed as responseB to questions put by the 
experimenter to the person reacting. Ttie reactions that are 
comprehended in this group certainty vary greatly in character. 
We here give some of them, that you may not« the comparative 
qnicknesB of the various reactions that come under this class. 
When the queatione admit o! more than a single answer, of 
course the reaction time is greatly lengthened. 

ASSOnATillN TlMK FOR VARIOUS JtiBOMENTS. 

1*0 name tbe season wbeu a month is given 0.348 

To Dame the country in which a given city is situated [I'aris] 0^78 

To tell the lan^agp in which an author wrote [Goethe] 0,269 

To name n German wine 0.485 

To answer the question, "Who wrote Hamlet?" 0,958 

To t^[l wliich is the healthier, swimming- or dancing 1.354 

To answer which in themon- difficult, physics or chemistry? 1.500 

We close our necessarily brief disimsaion of this interesting 
flubje^^'t of reaction time by submitting the following table, which 
gives in the terms of a, second the average length of time required 
lor some of our commonest mental judgments: 

To recognnGe the direction ol a ray of tight 0.011 

To I'ecogniie the color, when one of two, as red and hhie, and ex- 
pected to be seen 0.012 

To recogniiH the direction of ordinary sounds 0.015 

To localize meutoJty, when blindfolded, any place on our hod,v, 

touched by another person 0.031 

.Mentally to jndge a distance when seen 0.022 

To recDguiie the direction of loud sounds 0.062 

To recognize capital letters 0.180 

To recognize short English words ,.,. rt,214 

To recognize pictures of obiects 0.|(i(! 

To add single figures 0.171) 

Qiven a tnonth, to name its season...., 0.354 

To anawer theqneation, " Who isgreater, Virgil 'jrOviil'.'" 0.750 

To answer such questions as " Who wrote Hamlet?' 
To name a French writer.., 
L.P.-M 




LESSON XXV. 

METHODS OP TESTING AND MEASURING THE MENTAI, i 
ULTIES, ESPECIALLY MEMORY AND ATTENTION 
IN SCHOOL CHILDREN. 

One of the most hopeful developments of uioilern I'sycholo] 
is the attempt to attain exact measurements of the mental pi 
(^eeses. This introduction of a more and mure exact mode 
i-eganling the mental phenomena is bound to Lave importa 
practical effects upon the theory and praottte o! education. F 
no less than three reasons should the teacher undertake a a,vsi 
matic measurement of the faculties of bis piipiltt. 

First, acollection of such comparative measurements is great 
needed in order that we may have a statistical basis for buildii 
up a more exact Psychology of childhood. Thus, tor exampl 
If we wish to determine the order in which the various faculti 
unfold and develop, it is almost absolntelj neLessary that we 
able to determine the date at which each particular faculty b^i 
to acquire strength and manifest itself as a factor in the chile 
mental life. 

Second , this exact measurement of mental faculty is of excee 
ingly great importance in carryingout the work of teaching so 
to attain the best results. The euceess of any school or ai 
class depends to a great extent upon the arrangiement of t 
pupils of that school or class according to their speiial capaciti 
and respective powers. Every classiflcation of pupils pre-snppoe 
that the teacher has maJe an estimate of the child's abilitia 
The common method generally pursued is an oral examiostii 
or some written paper, which is, however, a very menger eriterii 
by which to judge the child's real progress and mental develc 
ment. These ordinary tests of the child's mental capacity a 
exceedingly crude and unreliable. If such methods were e: 
(370) 
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ploytd in the ntaAy uf the varioua particular ecieuc eg, the eon- 
dueione attained would be utterly raluelesa. It is, tberffore, of 
the utmost importance, in order that the teacher may classify 
the pupils according to their real ahility, that we bare a more 
exact method of meaHurement of la«ulty. 

Third, hy means of these exact mental tests we can find out 

»jU8t what is the defect that prevents the otherwise normal child 
from adviincing in knowledge as he should. Whenever such ii 
defect exists it ought to be known and provided for, yet it is 
certainly evident that many of thene defects are deeply hidden 
and cnnnot be discovered unless we have some method ol test- 
ing the children in various ways. Very frequently u child has 
lieen considered stupid when the real difHeulty was obtuse 
hearing. More thiin oiiue does a pupil find trouble in tinging. 
an exercise which is becoming «o prevalent in our puhlji' .sirhools, 

len in fact he cunuot tell two notes apart within an interval of 

luuple of tones. How exasperated some teachers bei-omeat the 
distorted drawings prod need bysonieof theirpupils.whenthereal 
cause of this incapacity is an inherent defect in the child's power 
to estimate distaucefi by the eye. which could only be removed 
by some special practice or instruction with reference to it. 

The prime object of measurement and testing children periodi- 
cally— for example, once II year— is to determine whether their 
minds are in proper condition for the school work that has 1:>een 
oasigned to them, and also to discover whether there are any un- 
derlying defectsof sensation or intelligence that must he guarded 
against iu the course of instnictinn, and finally, to determine 
whether the child has developeii at the proper rate. 

Another consideration that might l>e mentioned is that Psy- 
chology can never attain the certainty and e.xaetness of the 
physical sciences unless it lie founded upon experiment and meas- 
urement. A step in this direction, especially in the Psychology 
of childhood, can easily be made bjr applying a series of mental 
tests and measurements to a large number of individuals. These 
results are becoming more und more valuable, not only to the 
educator, but also to the stadttUl of f s^'^^o^^Sa ^ ~^'°- '^^■'^ 
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results throw much light uijqu tlie menliil pmceSHeB, their inU 
depenilence and their Tnriatian iind<'r diftereut circumstaDces. 
The more uniforni these tests are, the more valuable they would 
be for purposes ol comparing diSerent sehool methods, different 
climatic influences, the effwt of the time of day, etc. 

It is our purpose in this chapter to outliuf some simpio expi 
mental tests, such as every teacher rany employ to ad 
(ffiti) little or no apparatus), tests nhich will enable him to di^ 
cover the exact nature of the child's mind at any age, with i 
view to properly guiding it on its onward course. The first ti 
that we propose is a t-est of the condition of the auditory or ei 
memory. In this coimectiou it would not l>e out of place t 
refer t() that long series of experiments performed by Profes 
Kbbinghnus, of Berlin. 

Professor Ebbinghnus subjei-ted himself daily for two yeara ti 
a series of tests, in order to esitmine the powers of reteation aiu 
reproduction. After reading through a list of meaninglee 
lables once he could remember (that is. recite without a faultij 
hut seven. Sixteen readings were necessary to learn twelve syt^ 
iubles, forty-four readings to remember twenty-four, while to 
retain only two more, twenty-six, required flfty-Bve readings. 
The second day of restudying so as to remember a list of sixteen 
syllalilea saved a number of seconds very nearly proportion alt 
to the number of readings on the first day, With an uiiliniitt 
amount of study the experimenter could not retain these sistei 
correi'tly twenty-four hours. At first it is much easier to forgi 
such a senseless list than later on, the loss being measured 1 
the nnmberof seconds requiredfor a second relearning; forexaa 
pie. if the first learning took one thousand seconds, the relet 
ingtakinglive hundred seconds, theloss between the two learniu] 
Wduhl be one-half. During the first half-hour, half of the fortceH 
ting seems tooccur. To quote ili recti y from bispublished reaulti 

"The initial rapidity, as well as the final slowness, as tlu 
were ascertained under certain experimental conditions, and t 
a particular individual . . . may well surprise us. An boi 
after the work of learnuig had ceased, forgetting was ao far i 
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Tannei] that iDoro timn half of bhe original work had to be 
applied again before the aeriee of syllables could oDce more be re- 
produced. Eight hours later two-thirds of the original labor had 
to be applied. Gradually, however, the process of oblivion grew 
Blower, BO that even for considerable stretches of time the losses 
were but barely asi-ertainable. After twenty-four hours a third, 
after six days a fourth, and after a whole month a good fifth ol 
the original labor remained in the shape of its after effects, and 
made the relearning by so much the more speedy." 

The question whether an idea can arouse another with which 
it was never in inamediate contact — that is, without passing 
through the connecting links of idejis previously used — is among 
the many important queries raised by these researches. From 
the deductions which he made. Dr. Ebbinghaus was led to empha- 
size the statements that there are changes in the concentration 
of attention, and that theories aod opinions unconsciously in- 
fluence the mind in its power of reproducing images. 

•' Learning once a series of even sixteen ■ nonsense-syllables ' 
saves time on attempting to releam this series, in whatever man- 
ner its members, when i-elparned, are related to each other.'" The 
strength of association, when estimated by this saving of time 
and relearning, is shown in the following table: 

Saviii)f OTi time on relearning Ih, between contiguous members.. .33 Sfc. 

Saving on time on relearning is. skipping one s.vllable 10.8 " 

Saviiifc on time on relearning is, skipping two syllables 7.0 " 

Saving nn time on relearning iK.nkipping three syllables 5,8 " 

Saving on time on relearning is, skipping tnur syllables 8.3 " 

During hia experimeut« in learning and relearning these " non- 
sense syllables" Ebbinghaus found indications of a remarkable 
rhythm in attention, "Thereis, "bethinks, "a periodicoscillation 
of the mental susceptibility to in teneeconcentration, in which -the 
incn.'a8ingfatigueseen)8tovary about a gradually shifting middle 
poaitiou.'" Thus in eighty-tour experiments with six six teen-syl- 
lable series, the mean time for learning the first series wad 191. 
Beconds; for the second, 224 BeconAav \ot ftus^Jate' 



374 



PRACTICAL LESSONS IN PSTCHOLOGT. 



for the fourth, 218 Bwonds; for the fifth, 210 Hecondsi for 
sixth, 213 aecoDds. 

These experiments of Prof. Ebbingbaus have been verified Iq 
the more recent iind extensive investigatioitH of Prof. G. E. Ufillc 
and Dr. F. Schumann, of the rnicerBity of Gflttingen.* 

The test that we have in mind is nothing so complicated 
set fortli in the experiments nf these snientiste. It consista sii 
ply in the reading of a nunilier of meaninglesB sjUables and aerii 
of consonants or numbers, and asking thechilil to repeat as maa] 
of them as he lan remember. You will find here a series of teei 
that I employed, with theassiatance of thirty or moret«acherB 
the State of Illinois, in testing the auditory memory of scha 
children. 

^ THE AIDITOBV MEMOKY. 



SCHOOL 


TE-STS 


(1) 


4 


9 


(3) 


7 


1 


(3) 


5 


7 


(*) 


a 


r> 


(5) 


6 


8 


(fi) 


'.i 


■i 


(7) 


3 


5 


(*^) 


s 


2 


(") 


7 


•2 


(10) 


--> 


8 
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The first eet ot these tests is ma.de up of the numerical digits. 
The teacher reads a single series, for example, tbf^se: 4, 9, 6, 3, 
7, 5, 1, 8. About t«n seconds are employed in enunciating these 
numbers; immeiiiately after the; are read the child is asked 
to repeat as many of them as he can remember and in as nearly 
the same order a& possible. The second series of tests here ap- 
pended is made up of letters, consonants only being employed, 
and the test was performed in the same manner. 

SCHOOL TK8TB fOK THE AVDITORy MEMORY. 

(1) b k I 8 s d r n 

(2) t r z g h t c m 
(8) « g 

(4) t g 

(5) t d 

(6) 1 w 

(7) I g 

(8) q t 
(8) V d 

(10) f k 



1 



m g 



Perhaps one child will n>m< inber five digits or letters, in that 
caeehisauditory mpiiioryisespressed as a fraction of the task set 
before him. If he remember sis out of the eight members ot the 
series, his grade for auditory memory would be sis-eighths or 
75 per cent. Some one else will have remembered more or fewer, 
and hia grade would of course be greater op 1» 

These tests msj be modified for a^'j {^i 
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Decessary. Id the hig'hest grade probably ns many na t«a or 
twelve digits or letters can be employed in eacheeries; in tbe 
middle scbool grades possibly no more than eight members 
ahonld beembniced in a series. In the still lower grades it would 
be well not to employ more than etx numbers in each serien, and 
in the lowest grades even a short series should be read over 
three or (our timee, eo that tbe child's powers may not be too 
heavUy taxed. As a result of experiments such as herein indi- 
cated upon no less than 8,0CN} Illinois school children, I have 
reached the following conclusions: 

i^'ist.— The limit of the memory span for the papils in the public 
schools of Illinois, in the grammar and high school grades w 
seven. 

Second.— This memory span indicates the power and concro- 
tration on the part of the pupil. 

TA/rd,— The girls have better ear memories than the boys, 

J^our(h.— The memory power of theearincrea«e« with age rather 
than with the growth of intelligence, showing that actual expe- 
rience is much better as a factor of development in this line tha; 
books. 

i^/ii.— With practice, the ability of the pupils to remember 
groups of digits or letters greatly increases. 

Sij£t/y.— The experiments show that some of the pupils in oar 
Illinois schools suffer from fatigue. This indicates that the work 
in certain schools is either very poorly arranged, or else excessive. 

Seventb. — These memory images pass through three stages ii 
leaving the mind , The first sign of r disturbed memory is a cot 
fusion of the order in which the letters or figures are given ; that 
is, the pupil does not remember the series in the precise order in 
which they were pronounced. Second, a loss of certain of th« 
numbers entirely, and the substitution of other figures or letter!' 
for them ; and third, a complete loss ot certain of the letters or 
figures. 

£jir£e/i.— Ideas, or memory images at the ends of the series ara< 
einhered than those which occur at the middle; forflX>« 
ihe first ol theee TBimt«Te4 \ft«v» \TiS\Mii»jeSi ^^^wrs^^M 
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figures 4 and 9 at the beginning and 1 and 8 at tbe end of the 
aeries would be better remembered than tlie flgurp 3 or 7 at the 
middle ot the nerieB. If we find that the pupil cannot remember 
so well at noon as he could in the morning, and if he remembera 
etill worse in the afternoon than he did at noon, tve may conclude 
that he ia either poorlj nourished, or that the school work is 
fatiguing, and therefore exceesive. 



The nest test ubould be made upon the visual, or eye memory. 
For this purpose a line such as the one shown above may be 
used. 1 have several of these standard lines printed upon small 
bitfl of cardboard and distribute them. I then collect these cards 
and ask each child to select fvom memory a line that is the same 
lengtb.out of agroupof five lines of various lengths, which I then 
place before him. If he have a good eye memory, he will have 
little difficulty in selecting the line of proper length. 

A aimilar test might be proposed in which various ajllables 
might be placed npon a card in some convenient form. Thiacard 
should be held up before the child for a few seconds, and he then 
asked to repeat aa many of the syllables aa he can remember. 

A third test might be advised in which visual, auditory and 
motor memory are combined, I hold up the card aa before 
and hoia to read the ayllables or letters aloud. In this way 
the child not only sees and hears them, but moves the muacles of 
the larynx and tongue, which movement furnishes him with an 
additional memory clue. 

Another test that might be employed in any schoolroom may 
be called a test upon powera of visual comparison. 

Give to each child a clean card tvith nothing but a single hori- 
lontal line drawn thereon, like this : 



Aitk him to bisect it exactly in the middle or as nearly e< 
possible, judging the middle point with th e add gt t h^g.-j^^vA'^'M;. 



378 PRACTICAL LESSONS TX PSTCHOLOOY. 

will divide the line exactly at the middle point. The amoant 
error can then be inea«iired by the use of a millimeter Bcale ai 
calculated in percent, with facility and accurafy. Now thi 
erciBe not only testa the viBUal judgment or romparisoD, bdt 
also cultivate accurate peirepti on. Thechild observes more 
more closely with each succeeaiTe exercise and finally reaches 
solute perfection in his judgments, and close attention 
indnced. 

Draw a line— p. ^.,six inches Iong,on the black-board. Ask 
toobserve it closely; erase the line; then aak yourclassto 
produce it — each draw a line a^ nearly as possible the same length 
as your original line. In the first exercise you will have lioee of 
ae many different lengths as you have pupila. Measure the error 
in each line, and calculate the gradeof each pupil for visual mem-* 
ory in per cents. Or to make it easier and more simple, draM 
the standard lino as suggested above; then prase, then draw flw 
lines of different lengths, one which is the same as the first or 
standard line, the other four rariouB lengths, hut each differing; 
only a little from the standard line, being either a trifle longer or 
shorter. Number these lines, and then ask your pupils to select 
the one of the four which is like the original standard line wbicb 
you drew and then erased. An attentive eye and a good vjsaal 
memory certainly result from this cultivation. 

Fourth.— We should also test the muscle memory. This 
form of memory that every schoolboy uses in playing hia gami 
e. g., in base ball every boy knows what it is that guides him 
when he " feels for the ball " with his bat. It guides every child 
in his simplest movements, such as walking, running, leaping, 
writing, and evensitting. Howimportanttbenisite cultivation 
A simple test, and at thesame time a means for such cultivatioi 
is found in tjhe teai'her's requesting each pupil to draw on 
slate or blackboard a line of a certain length — e. g., fourinch< 
then erasing the line, let him endeavor with his ej-es closeti 
draw a similar line. The error can bemeasured in millimet«rBi 
i.ted in per cents, for each pupil, 
hotild also t«6t t\ift c\ti4'ft Rt:ffivna,c^ x-a. \/i\).tb.\'0¥, 
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point. I place before thechildacard upon which there are several 
amall dots and request him to touch one of the dot« with a pen- 
cil, the arm beinp: held free above the desk. Hie hand will not 
move to the exact point which his will lommandB and heiseure 
to make some sort of an error. A fter he makes a dot, jou can 
measure the error by taking a ruler or a pair of compasses esti- 
mating the distance between the original dot that you deeig- 
natfld for him to touch and the one actually made by the child. 

Another int«resting test, but at the same time exceedingly 
simplo, is to lay before the child a sheet of paper upon which there 
are two dots sepnrated by a distanceof from three to five inches. 
Ask him to connect the two by a straight line, the paprar being 
BO placed that such a line will necessarily behoriznntal. To meas- 
ure the error of the child, for he surely will make nn error, lay a 
straight ruler across the dots and you can easily detect the 
deviation from the true straight line. 

Thus 1 might go on and suggest a half-dozen tests for each of 
the ten or twelve senses. Tests for vision, hearing, taste, touch, 
temperature sense, pressure sense, sense of motion, and the like; 
but these that 1 have given will illustrate what is meant by 
the measurement of faculty. A few general statements are, how- 
ever, necessary. 

Two elements enter into all education — first, organism; second, 
environment. Both are of the greatest Importnnce, both must 
be thoroughly studied. Any method of teaching that fails to 
consider the content of the child's mind on entering school and 
fails to take note of it« tendencies to development must end in 
failure. Very often repressive mensures that (]uit« paralyze his 
nature are employed in order to adapt his organism to the envi- 
ronment, instead of adapting the environment to his organism. 

Again all education must bejrin with the education of the senses. 
Not any single sense but all of them, if you would have an evenly 
developed pupil. Too often we think we are teaching " observa- 
tional studies " if we appeal only to the eye, forgetting that there 
is an observation of the ear, of the finger, and of all the I 
of sense, as well as the eye. Fartbermote,«'v«Ts ^m'$% <s& 
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school is oneHsided in his development. . His hand has been devel- 
oped at the expense o! his eye, or his eye at the expense o! his 
ear, and so forth. Now the teacher can, by means of such simple 
tests as those I have hinted at, tell just along what lines his 
pupil has been developed, apply the correctives and guide him 
accordingly. Thus it is that Experimental Psychology hfiU9 jus- 
tified itself in offering a sure and exact method of investigation 
into the content of a child's mind with a view to its best 
development. 



I.KSSON XXVI. 

ailLJi-HTrilY: THK 11AHI8 OF EXACT I'KDAOOorcAL METHdD. 

Tbk importance of the study of iliililren is liegiDnio^ tu be 
' recognized as one of the protiiineiit features in the search for 
practii-al inelhoils to employ in the education of children. Id for- 
itipr years the study of edurational mcthuds wtis entirely confined 
to the study of mere theories; but little by little educators have 
come to see that after all it is of much more importimoe for teach- 
ers to 8tud,v the minds of their pupils as they come into contact 
with them day by day in tlie Bchooli^omw. Never before in the 
hietory o{ education hais the importunce nf the study of Pay- 
cbology been recognizeil so widely bb at the present time, livery 
t«ach«r is inquiring ixh to the liest nnd most helpful text-book for 
thii) particular line, thinking that a book will be able to supply 
the requireil neefl : but scientific chiltl-study means more than the 
hearing of lectures or tlie study of systematic Psychology aa 
presented in the various formal text- books. Prol. Hoyce expresfK^s 
the matter well when he says: "First, then, let the young t#acLer 
rememliei" that it is not the system of psychological science nor 
the exhnustive theory of the power of the human mind that he 
needs, but rather the psycliologiriil spirit ; that is, the love and 
skill that are required for the purpose of mental diagnoBis." 
While 1 would be the last to yield to an undervaluation of the 
study of Psychology in the formal way, I sincerely believe that 
the great«st practical beneflt it can render to the teacher consists 
in the help that it can furnish him in his study of the child's mind. 
It is gratifying to know ttiat this new seat for this 

eagernesB to make the child's mind an open] 
precedence of all other discussions in our edo 
It is also a source of gratificatio 
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that the atud; of childreu ie the nioBt practical of oU posaiblt 
BtDiliea, for it relates to the mental health and to the economy ol' 
human energy. In(ieed,it is theonl.v thing that can give an exact 
Bcieiitifii- baeia to eilucational methoJe, tor education nn 
notliiog more nor less than to make the finest specimen of c 
hood and womnubood possible; to produce nn iudiridual rich in 
strength, developing the ihild to its fulleftt maturity in eieeand' 
power. 

The question is often put: ■• Is there not great danger in allow- 
ing t«acher8 to experiment upon ehildivn ? " The answerof Coli>- 
nel Parker cannot lie improved upon: 'Not a tithe of the danger 
there is in allowing supervisors to prescribe methods, and rigH]j 
enforcetheliteral following ofa course of study. The mostawfu^, 
experiment is to put a girl, fresh from the high school or a crain> 
examination, without a scintilla of the art of teaching, or a faint 
suspicion of it, in chargeoffiftyimmortai souls; and next to that, 
even more awful if possible, to put a college graduate, chock full of 
conceit and of little else, at tbe head of n school. ThousaadH ot 
schools are nou in charge of principals who have not the faintest 
idea how to direct and teach teachers. There must needs beexperi- 
nients, but let us have those experiments which are prompted by 
an all -con trolling desire to do good rather than the experiment^' 
of ignorance. The strongest influence of a teacher consists notio 
his teaching of itself, but in hin attitude towards knowledge, and. 
its relation to education. If the teacher is everlastingly in lava 
with knowlod<;e. if this love speaks in his eyes and charmB in 
his manner, little else is needed to mnke his pupils lovers ot 
knowledge, II the teacher is thoughtfully studying the i 
of each of his pupils, and striving to apply the best conditions 
tor the highest self-eSort, he is not an experimenter in the com 
mon acceptance of the term; the difference is world-wide bet 
tweeii an investigation in the sense ot studying a profesaio] 
and an experiment which implies the destruction of materia 
used." 

1" leld of child study for the teacher comprises more t 

dctl; included in th« t«rm ' ' Psycbotogy of Childhood 
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'The teacher is, and muet be int^reated in anything that affei'ts 
tbet-hild'e activity, his growth, health, and ahility to work. Such 
child study must include every investigation or observation of 
children that haw any relation whatever to education. A new ami 
Biuiple method, much more practicable than that in vogue bo long 
in Europe, in which the reaulta were expreaeed in fonna o[ I'ompli- 
eated tables and unintelligible curves, is thai devised by Principal 
E.H. Russell, of the Worcester Normal School. It may now be em- 
ployed elsewhere, but it baa been worked to the beat advantage 
in this particular achool, in which it had its origin about eight 
years ago. Professor Itusaell does not limit the field of obaerva- 
tion by propoaing I'ertain definite questiona aa to the habits, 
reasoning, feeling, likes and dislikes of the child, and so on : but 
prefers to have his corps of pupils and well-trained graduates 
note any salient act or remark of a child in nn eiact manner. 
These records are then filed at the normal achool, placed in 
groups under certain convenient headings, such as imagination, 
memory, anger, fear, deceit, reasoning, etc. Thi^e topics extend 
over the whole domain of Psychology, and the best and most 
typical of these records aro employed in teaching, instead ol using 
a cut-and-dried text-book. To make them more practicable, as 
well as accessible to the uninitiated, Mr. Russell ha« avoided tab- 
ulating them, but is publishing them as they stand in short par- 
agraphs, where they can b© cited by any one, on simply referring 
to certain numbers and chapters, as one would to a Bible verse. 
For example, under the chapter, '-Reasoning of Childreo," you 
will find the following paragraph, numbered ■'20+;" 

[Child, four yeara old.] E.'b motlier is afraid ot caM, and liatea to 
tuucb them. E. did eomi.'thing, aud his motlier Haid she was soiu){ to 
whip him for it . When she said this, E. was stauding near tlie door and 
he went out. In a fttw minutes he came iu with the cat iu bis bands. !(•' 
Iftit very near to his mother, and tbeo asid, " Now, mamma, if you liek 
me, the eat will bite you all ap." Mother,— "E., let thecal go out." E.— 
"Will you lick me? If you do. I uoiit let thecal go, and he'll scratch 
you, if I tell liim to.'' Mother.— " Well, I won't lick yon if you let it go." 
E. let the cat go, and laughed for a long time; and ever since then, if she 
says any thmg to him, he will say, " Maoima, I'U 
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Under the rubric, " Imitation, " we find eucb para^aphs 
these: 

S, watched her ehilJren during a recesa. "Two children b«gan to pli 
'aec-Haw" (agaDie ia which children take each other's hands, a^dsw^ 
back and lortlj in rhythmic motion). In about two niinutee as manji 
34 out of 50 children began to iila.c it." 

"I have been watching W. and L. for a number of months, and I fla 
that, almost without exception, i( one dom anything, the other will in 
tate it. Both have small rocking-chairs, and if W. aits don'o in his chat 
h. will also Bit down in hers. If L. rolle marbles on the floor, W. wi 

" Bessie was digging in the snow, and her cloak wax unbuttoned an 
flying open. 1 said, 'Why, Beeeie, why don't jou button u]i .yoor cloak' 
8h>.' answered, 'Don't you see I'se working like a man, and mana hi 
their coats unbuttoned ?' " 

The collection ol such data aa these cannot help but havei 
iiioet excellent effect upon teaeherB. Tlieir att«ntion is divertei 
from abstract themes and mystifying discussions, and focusei 
upon the concrete child as he lives and moves and has his beini 
in the avera^ school. Indeed, the best result of this sort of wor 
is the effect upon the teacher's own life and methods of 
tion, freshening him and keeping him in loving, conscious coi 
tact with the child he is endeavoring to lead. So noticeable lie 
this been thnt Principal Raasell makes the statement that tt 
■'practice of ihild study is directly for the sake of the 
indirectly for the sake of the child, and incidentally lor thesakei 
science." The object of such study is best set forth in the officifl 
statement sent out by the school to former pupils who are 
now engaged in teaching work, as well as to others interested in 
this sort of investigation : " The Principal requests the students 
to observe the conduct of children in all circumstances — at 
home, at sirhool. in the street, at work, nt play, in conversation 
with one another and with adults— and record what they see and 
hear as soon as circumstances will permit. When the natore 
of the work is explained to the school , great empha«i8ia plaoed 
upon the necessity of having the records genuine beyond all poe- 
silile question; of having them consist of a simple, concise state- 
ment of what the child actually does or says, nithout comment 
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By the writer; of making both tlie observation and the record 
irithnut tfae knowledge of the child; and of noting the usual, 
father than the unuenal, conduct of the individuals observed. 
For convenience in classification, blanks of five colors are pio- 
rided for the records. White paper is used for such observations 
" B« students make themselves; red for well-attested ones reported 
by others; yellow forreminiscencesoftheirown childhood; green 
for raentiou of whatever they read on the subject; and chocolate 
for observations thatextend continuously over a period of time." 
About 1-5,000 such reports have beenmade, and, as we have al- 
ready intimated, among them are recorded many interesting and 
Ivaluableobservations. Tbeteacher in making these observations 
has become thoroughly interested in the varied activities of the 
ebild. As Professor Burnham well says, "This work cannot be 
Gommended too higblyas a means of bringing the young teacher 
into relations of interest and sympathy nith children." 
We must now allude to the subject of measurement, or an- 
thropometry, aaapplied to the growingcliild. Professor Bowditch, 
of the Harvard Medical School, took the weight and height of 
25,000 Boston pupils. He found that until the age of eleven or 
twelve, boys are taller and heavier than girls. The girls then be- 
gin to grow more rapidly and for the next few years surposs boys 
in growth, height and weight. The boys, however, soon overtake 

Pand surpass them and thereafter remain taller and heavier. It 
was also found as a result of these measurements that children of 
American parents are taller n.nd heavier than ciilldren of foreign 
parents, and Dr. Bowditch makes the practical suggestion that 
mental effort be reduced during this period of rapid growth. Dr. 
Peckbam, Superintendent of the Milwaukee City Schools, when 
Secretary of the State Board of Healtli, measured 10,000 Wiscon- 
sin children. Among other conclusions he makes the following: 
The growth of the body and of the lower extremities takes place 
^^in such a way that llie strength of the body of girls is less than 
HK)t the body of boys until the t«atb y ear, and thereafter greater 
^Kntil the sixteenth year. l->oin l^flll^^diwof girls grow 
^noly two inches and the bo^l/g^^^^^^^^g^^i£».. "Vu^ist^ 
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urementB much more complicated than these have been devi 
by Dr. Frane Bone, who lias made accurate atatistics from me< 
urementfi of Bix large American cities, over 30,000 children ba 
measured in St. Louis alone. These results were presented 1 
graphic form at the Clucago Exposition in the Anthropologiol 
building, and are now being published. 

In 1892, Dr. W. TowDsend Porter began a aeries of invec 
gationsupon the children in the St, Louis schools, wil 
to determining whether or not there is a physical basis i 
precocity and dullness. These inveatigationa extended ( 
period of eleven weeks, and included meaeuremente of weighfl 
height, length and breadth of the head, vital capacity ot I 
chest, acuteness of vision, and many others— no lees th^ 
33.500 boys and girls being examined and measured. 
great store of facts thus secured has been used to detennU 
the laws of the normal growth of St. Louts children, in tB 
hope that, on such a sound basis, there may be establislu 
a system of grading which may take into account the physic^ 
capacity of the pupil in the assignment of scliool 
Only when the laws of growth are accurately known, is J 
possible to decide with certainty how much the growth of ■ 
individual exceeds or tails below the normal average; and witj 
out this knowledge, the regulation of mental labor, from a phjS 
ica! standpoint, is a venturesome groping in the mist, ratbl 
than a acientiflc deduction. Of all methods, none is more U« 
than weighing; partly because it is easy to weigh, and part 
because weight has a more intimate relation to strength, 
weight, in fact, may be looked upon as an indication of physl 
developmt'nt. By weighing. Dr. Porter sought to ann 
three questions; Are there dull children, who are in the maj 
weaker; and precoeiouschi!dren,whoRre stronger than the a 
age child ? Is there a physical basis for precocity and doU 
Is mediocrity of the mind aasoeiated, in the main, with xa&A 
rity of physique? All of these questions, as results of his thorou 
going investigation, areanswered by Dr. Porter in thea 
ative. The truth which the investigations exliibit is veryj 
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They declare in unmistakablf words that precocioua cbildreo are 
heavier, and dull children lighter than the avera^ child of the 
same age. Thette inveetigatione establish a physical basia of pre- 
cocity and dullness, A deduction of the greatest practical im- 
portance is made from the laws establiehed by thia interesting 
piece of research work : No child, whose weight is helow the aver- 
age of its age, should be permitted to enteraschodl grade beyond 
the average of its age, except after such a phyaical examination, 
as shall make it probable thatthecbild's strength shall he equal 
to the strain. Incidentally, it was also shown that children have 
too many hours in the schoolroom, especially in primary grades. 
Three hours a day are enough for pupils in the first three grades. 
Three morning hours in the schoolroom, and two afternoon hours 
spent in study, woutdgreatlyenbancetliequalityof theworkdone. 

It is interesting to note that more nhiJdren are measured In 
this countlry than in any other, but it ia not being carried on so 
well, so scientifically, bo accurately as in France and Germany; 
but enough in the way of results has bwn secured to show that 
e«ch part of the body has its own nascent periods or growing 
fits. Growth focuses now upon one set of organs and functions 
and now upon another. The eye, hand, arm, chest, fingers and 
other organs and functions each htive nnscent periods, during 
?h they grow tar more than for a long time before or after, 
not nag a child with methods at the time of rapid growth. 

im him loose, permitting him in a measure to roam at will, 
tllowing his most natural impulses, assuming as few trying men- 
tal burdens ns possible. 

Another subjertof investigation that will be most fruitful of 
results is the study of fatigue. Fatigue, we know, nrises froni 
over-exei-tion, either mental or physical. It varies with thecon- 
dition of the mind and body. Thus the child tires sooner when 
llie work is distasteful, or when the organs are unhealthy, or 
when the body is poorly nourished ; and the body is also wearied 
i|nioker when the mind Is tired, and the mind more quickly when 
the body is tired. For the conclusions of experimental iuvesti- 

,tior '-be subject of the influence o\\io4\\g\».\Kii,'a«i «.■&*.■ 
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tal fatigue upon each other, I need onl.v refer yoii to the accoui 
on pa^ 43. The child tires more rt^adily at some seasons thi^ 
lit others. The condition nf the atmosphere, the weather, the tin 
of day, all these aSect the normal power of endurance. Also rap| 
growth, as already intimated, diminishes one's power of eodtil 
ance. The ohild that has grown up too quickly tires eai 
One of the early effects of fatigue is in the difflaulty of flxing a 
holding the attention. The condition of the strain brought up(J 
the n-iU in compelling the attontiun makes work fatiguing; 
mind being thus taxed, a conflict tietween what it feels has to | 
done and a pi-eference for sotuetbing else is continually goin^ a 
and this strife involves a worthless expenditure of energy and) 
waste of time. Fatigue causes the mind to be less senaitl^ 
to interest or novelty. The mind of the tired child vaay | 
active, but at the same time it is scattered and poorly dirt 
The great curse of this age is the demand for rapid edupation. ] 
the hurry to go through college and completea university coari 
many a person is sacrificing the very thing for which thej ai 
namely, the power to think and do. Certainly the results t 
ensue in consequence of over-pressure in the town and city schod 
are criminal, Sufierintendenta. teachers and parents push e 
crowd the children through a long, hard year's work, Healtb 
sacrificed for promotion, and the joyous, buoyant child is bn 
dened with unnatural demands until such a thing as natt 
mental spontaneity is unknown, Wh.'it is learned when a chil^ 
fatigued Ib soon lost, the mind's forces being easily dissipati 
Vital forceisrcquired faster than it is generated. The wort dq 
to-day 19 done on to-moiTow's credit, and the system of the e 
is wholly at a loss to protect itself against disease and acctde] 
Some physicians goeo far as to Hnytlint most diseases have t^ 
genesis in fatigue There is no doubt tliat constant tension Ii 
not only joy, hut growth. When work is performed by a fati^fi 
mind and tired iirain.bad mental habits cannot hf I p lieing fon 
Continual over-pressure in childhood certainly means wet 
possibilities in adult life. Whatever filters through the tnia 
the tired child must, of course, receive thereby a coloring. 
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OOP of our thoughts, allot our actions, our plana, our hopes, our 
tenbitions and aims are conditioned by our moods, and tbeee 
nooda are directly dependent upon bodily feeling. The great 
demand of the age is tbut we flad and establish a science of 
resting, 

. Bumhani of Clark University hati classified the study 

i)t children under two great beads, (a) Anthropological studies, 

^nd (^) Psychological studies. Under the first niust be included 
t investigations in regard to growth and health of school chil- 
dren. such as those of Bowditch. Porter and Peckham already re- 
ferred to. The I'sycliolugical studres fall into three subdivisions: 
first, the study of sensntiotis; second, the etudj of the higher 
Intellectua! processes; anil third, the study ofthemotor Hteot the 
child. In the sensory field the child's power of vision, hearing, 
tasting, and smelling should be accurately tested. The most 
itborough-goiiig investigntion hns probably been made upon the 
e of hearing. As a result of the practical investigations in 

ihis line. Dr. Barr gives several very good suggestions, of which 

pe have space for hut four ; 

1. Teachers should keep in view the fact that in every cloas of 
fifty children, there are probably a dozen or moi-e of them who 

some defect of hearing, and who are, therefore, placed at a 
Sieadvantage as compared with their normally hearing fellows. 

2. Children whose hearing is very detet^tive, or who are totally 
leaf, should lie taught in a separate class by the German method 
rf articulate speech and lip reading- 

8. In the caaeof children whose progressisunsatisfactory.and 
jrho are inattentive, dull and idle, their capacity of henring 
ihould be determined by proper teats, and if defective hearing is 
tound, information of the fact should be sent to the parents, and 
r position in the class so arranged as to minimize the bad 
rffects of the defective hearing. 

4, The class room should never exceed twenty fnet in lengthor 

readth. or better, a paroUelogrnm of 25xl.'3 feet. The teacher 

lionid be at the middle of one of the short sides of the parallelo- 

1, and th"- "rf aeholAra iaott«xoom. ^q'Sv^i 
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ceed flft?. If, afl is frequeotl; the case, the t«acher stands in tbi 
center of the long side of a parallelogram, the children to thd 
extrenip right and left are badly situated for hearing. 

The stud; of intellectual processes would include the inTesti 
gation of their power of memory, imagination, reasoning and! 
the like. Without question the best piece of work that has b 
done in this line is the study of memory made by Mr. Bolton o 
Clark University, upon children in the Worcester schools. ' 

In the motor field are included all the studies of children'li 
languages, their plays, manual nork. kindergarten occupationu 
the development of voluntary control over their motions, 
most aytftcmatic study yet made of motor ability is that pulK 
lished by Professor W, L. Bryan. He found that the modiGci 
tiona induced by fatigue are greater tbiin improvements duf- 1 
nge; that a child of sixteen, e. g., could tup with the pencil Sti 
times as fast as the child of six ; that the rate of Huch motion du 
dined at the age of fourteen in boys, and at thirteen in ^rls; baU 
was preceded in both by a rapid and foUoned by a I 

It is a source of deep regret that the average teacher addn 
himself to the stupid rather than tu thebright pupils of the clai 
In our traditional methods we are accountable for great menti 
waste, in that we retard and stunt the bright child in order b 
keep pace with the slow one. It is possible to advance the brightf 
half faster than we do. It can and should be done. In Paria I 
few years ago, eighteen average boys were selected and a nunibi 
of average teachers chosen to ^ide tliem in their studies, 
teachers said : " Let us do the best tiling possible for these bojw 
Let UB help them the most we can." Asa result of their pain n 
taking efforts these boys went through the six years of thi 
Lyceein two and nnp-lmif years, without the slightest trace < 
physical impairment. If we have learned that there is saeb j 
thing as mental waste, we should remember, too, that there e 
also certain great principles of mental economy. 

We should reconstruct all on the basis of the child . The Uvi 

lerlcau Journal ,ol Fiifcbology," April, 18M. 
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f idaj-iiig, romping, rollicking child embodies a truly elementary 
Psychology, and every great educational reformer who baa 
bpoken authoritatively, has been a person who lived for years in 
Edoseet touch with children. Teachers, asa rule, failtostudj the 
filature of the child in a thoroughgoing way, for no lees than 
three rensona: (a) They regard it their busineBa to impart in- 
Btrnction, or infuse information, rather than to ■'e*d«cate"orilD- 
(old. (6) Theyare conceited enough tothink that they havcBuffi- 
cient knowledge of childhood in their own remembered experiences 
of their early years, forgetting that these few tatterrd, musty 
remnants are incidental rather than charncteristic. (c) Many 
^think a text-book on Psychology supplies the need. This is the 
^avest mistake a teacher can possibly make. 
In the discussion of the value of difierent studies, take for ex- 
lample, the controversy that has so long been waged between 
vthoee who believe thatOreek and Liitin should be retained in the 
■curriculum, and thoee who do not. Had this momentous ques- 
rer been discnsaed on the basis of the real nature of the 
If we take the point of view of those who indorse the 
^Atndy of the ancient languages, what a waste of time and eiluca- 
tive power there is for the modern courses of study, which draw 
at least three-fourths of the pupils in the public schools of this 
great untional commonwealth ! On the other hand, if we take the 
Opposite view-point, we find ourselves raising a hue and cry over 
the waste of time and opportunity going on in colleges and pre- 
paratory schools over dead languages, no longer of practical 
L nee. The ringing words of our wide-awake Oommisaioner ot Edu- 
Klcation, Dr. William T. Harris, should be heeded by all intereat«d 
■In curriculum -making : " It is indeed high time that thecollei-tive 
ftmind of the fraternity of educators should be turned to the sub- 
set of educational values."' 
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THE KINDEftttARTEN AND CHILD DEVEI-OPMB 

[The foUowins fhftptei' was writt«n by Miss Kate Gary, the direc 
tlio kindergarten at Champaign. Illinois, the seat of Ih^ State Univt 
Miea Cary was oneof thone in charge of the Modial KindiTgarteu 
lllinoia Building at thfi World's Fiiir from May to AoRUst. That 
not only a Bucceeslul kiiidi-rgnrtner, bnt a keen psychologicnJ stude 
well, Is clearly Hbowu by I lie cout^xt of tlua article, for which the a 
id UDder p-eat obligationx,] 

Fr(Ebel based t^ducation on unity. He dewired to shoi 
child the world aa a whole atid to see himsolf aa a. part of 
great whole. Living in perfect linrmony with all tliiugs, w 
dinating himself to thewelfflre of his fellow-men, to see Ii 
nature, in spirit, and in man who connects both. 

And this he would have developed through eelf-activity i 
child, not meaning that the child shall learn only by wh, 
(loeo himself, but that hia whole self, every phase of his 1: 
shall be active and alive in receiving and giving. 

And to carry out this all-sided development of head, hear 
hand, he has given us games, songs, gifts and occupatio; 
awaken every Faculty ol the child, and through the medit 
play, connect the unknown with the known. And it is this i 
of play in the kindergarten that has caused the unthinking 
to call it a good pla<?eof amusement for children, only admi 
its true value in cases where children have little or no trBloi: 

That it is a good thing for the poor, neglected child c 
streets I gladly agree ; but is it not true that the child of w( 
allowed only the freedom of the nursery's four walls, is qii 
much to be pitied as the less-cared -for child of poverty ? 

Go from a kindergarten of waif8 into one of more fortun 
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born children, and see the marked diAerencein Belf-denial and gen- 
erous tliought for others, and then any that the little ones of 
wealthy parentadonot need the development of the kindergarten. 

I care not whether a child comes from a home of love or neg- 
lect, it is the atmoephere of sympathy in the kindergarten that 
opens his heart and helps him to display the true nature. Here 
it is that he meets children of diffei-ent homes, of diflerent types, 
having various eharacteristifs, malciug for him a community in 
which all hold equal rights. It i» where he first learns law — law 
according to his age. All our cliildren, rich or poor, high or low, 
fall unilev the same group of uu?ntal and moral laws. Nature 
made only one set of educational laws, aa she made only one kind 
of sunshine. It is a place of experiencee, where he gets the presen- 
timent of the life that lies Itefore him. The kindergarten is bis, 
he feels the importance and reflponsibility which give him the 
self-respect necessary to growth of character. 

It is not only that the mother's time is occupied with house- 
bold cares, social duties and the physical needs of her child; the 
mother at home with one, two, or perhaps three children though 
she be born and bred a kindergartner, cannot do for them what 
the kindergarten can with its twenty-flve, I would not have the 
home life left outside the kindergarten door, nor the kindergar- 
ten life left inside; they should be parts of the great whole, one 
strengthening the other, and experience shows this to be true. 

Watch a few carefully reared children enter a kindergarten in 
October, and follow them until June and see the change, if the 
kindergarten be a true one, and I would speak of no other. The 
selfish, peevish child has been led to submit to the Other twenty; 
the self-conscious child is made uaconscious, the weak becomes 
stronger, and all have learned to obey the laws set (or them, and 
are made more capable of tilling their places in the larger world, 
|>One byone come to their little minJs the principles of love, justice 
n»nd beauty, and ihey are made free. Its reaction in the poor 
Aistricts is of course much greater. It not only afiects the child 
knd family, but the entire neighborhood. I haf-ft mssu wwto.'s «*. 

? hardest, eyea soften as they wa,tc\ie4 t>ie \ia;^i >i^**» *^ 
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work, and eyes, where tears had longflinceceaBed to flow,moist«i 
at thesong of forty or fifty little odps seated about thecircle. And 
the kindergarten window filled with jilante will patch the eye oi 
every passer-by and allure the lowest to stop tor a minute. Ti 
mothers tell us they can no longer use harsh words since ti 
kindergartuer does not. 

The visits of the kimlergartner bring great pleasure and prii 
to the parents, and I have been into rooms where the only orni 
mente were the well-preserved work of the child at kindergart«i 
The markeri rondition of improvement shown each year in tl 
children's body and clothes tell that the kindergarten has crei 
into the homes to stay. 

The deepest truths of humanity are revealed in the methods i 
the kindergarten. Frcebel saw in each child all of the genns i 
the coming man. He saw that the development of each indivij 
ual depended upon a law, the law ot continuity, each succeediit 
phase arising from a preceding one and depending upon it. 
saw that everywhere in nature, life and growth seemed to be 
gradual change from a lower state to a higher with no breaks 
andhe8aw,too, that everything in nature bad its ownindividui 
method of development, and to force it this way or that wou! 
either hurt or kill, but to wisely prune brought perfection. Ani 
eo with thechild who manifeBta characteristics as manyundvari) 
B9 his physical ailments, each one is worthy of being 
nized and given fair play. And this can be accomplished only t 
the freedom allowed in the kindergarten. He would have x 
lead the child into a happy, receptive mood and then let him r 
ceive, for when the ground is ready, seeds ot all kinds easily ge 
minate, in obedience to rules. Loveand harmony will beexpreesei 
because felt. Upon asking a University girl, who was fortunal 
in having bad both home and kindergarten training, what made 
the most lasting impression upon her, she said thatthe beautiful, 
harmonious atmosphere which pervaded the kindergarten room 
could never be effaced from her memory. 

With children, awakening and cultivating the love of the 
titnl furnishes a better ethical basis than moralieing. The 
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1 deep hidden iDeanJng is felt without th* tacking on of the 
1. One of the apparently woret of boys that I everBaw would 
land morning aft«r morning in deep thought before a picture of 
e Mother and Child on the kindergarten wall, conscious for the 
me of nothing else about him, and over hia face would come a 
t l)eantiful smile, only to end insome low word when he found 
e eyes of another child upon him. One morning hie eyes were 
t by the picture of Raphael's Cberuha, and he whispered to 
B brother, " Roy, I see angele, one's looking at me and one 
From that time a new life sprang up within him, which 
Blowly but surely strengthened, and he left the kindergarten a dif- 
ferent child, a marvel to his parents and neighbors. 

The desire of the kindergartner is to find the good , strengthen 
and develop it by self-activity, and let the bad fade away, dying 
of atrophy; not keeping the child always out of harm's way, hut 
getting the love of right deeply rooted. Then wrong may come, 
the" child is safe. 

Forma of beauty are used to cultivate the taste for the 
beautiful. Totor is taught to cultivate observation, to develop, 
strengthen and pui-ify the life of the child by lifting him out of 
himself and lending him to see and feel beauty in nature nnd art, 
and to strive after that which is high and noble. The greatest 
task of our times is that of giving each young person a first im- 
pulse toward the world of truth, beauty and right; but these 
will be nothing tothe child until it has learned to love something. 
Prcebel saw this and so he said, take the child at the symbolic 
age of three years, and give it a chance to play with forma. t'CLsks 
and ideas which are symbols of the utility and beauty to be met 
with in after life. 

And BO the kindergarten meets the child on ils own ground — 
the ground of play. And it is this freedom of play and self-activ- 
ity that gives the kindergartner insight into the child's inner na- 
t ure and affords her the opportunity of seeing in what the child 
is weak. Onderthishead of play would comethepresentingof new 
■ tbougbt« in an attractive manner, the value ol ^yvtVSawjVsTC.- 
Bilr iWuatrnted in thekindergBrt«n. ¥oTeiana^\«,^>Q»\«K».'0&ra'M^^ 
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of the seeds, bo wonderfuUj cared for by Mother Nature, ' 
spnted by a eiiuple truth, clothed in an attractive manner a 
I'onnecting the thought with the child's own lite and experiei 
will aronee the most intense interest Little '-seed cradles" 
"treasure boxes" will be brought to kindergarten as longi 
King: Winter leavt-s any uncovered — some such tiny trt 
that an older person would discover them with difhculty, whH 
show liow the eyee of the child have been opened to the beauti 
growing by the wayside. And when spring: comes, what bouq 
leaa pleasure is expressed in talfing off the coat of the soaked p 
or bean and finding the baliy inside so carefully provided foi 
plenty of food and warmth to keep it alive until it is time tol 
boni. In presenting the thougiitinthiswny, the child sees tbel^ 
about him, not as a separate thing, but as a part of the g 
whole of which he is but another phase. 

I onceaawa kindergartner take up n pot of earth in which n 
pTowingclover— the seeds having been planted by the childll 
some days before — and calling one of the children 1 
him to pull up a few of the little plants, for they wei-e growing fe 
thickly. In response, hie hands crept back of him and ^ 
tightly daaped, while his head shook do : and in wondermentl 
looked up into the face of the kindergartner, whom he wantedfl 
please, every feature asking how she could expect him to dq 
thing so cruel to a little life he had helped give birth, and CQI 
fully tended for days. Need we fear for that child's Tata j 
How the child's spiritual eyes at-e being trained as 
on his way to kindergarten, to see what nature has that i 
give pleasure to the other children. The song of "Come, 
tie Leaves," will fill the room in a short time with leaves wei 
the most gorgeous dresses of red, gold, or brown, like " Mi 
drees" or " Joe's tie." It is a happy morning when one boy \ 
has needed an extra amount of sympathy in lessons of nati 
calls out that he "didn't know leaves growed soniw." 

A mother was heard to complain because that " fooliek k 
garten did nothing bat teach hercbild to hunt flowers and lea i-J 
and when she took liim out for a walk, he was so intent i 
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cdiiig new colors and Torme that he did not 'keep up.'" Oh, 
DOthersI let your children lag behind in the waUc, but not alone. 
live tbein your sympathy, for they are advancing in a much 
lore importiint walk, than the one they started out to take. 

Besides the deep impression made upon the mind by a thought 
treeented inapleasing manner, an infinite amount ortimeiesaved. 
n visiting a primary school I saw the teacher trying to makf 
ihildren of eight and nine years realize that blueand yellow mixed 
iroduce green, by merely telling them the fact— the words wen tin 
e ear and out of the -other, as T foiind upon <|uestionin<,' the next 
,y. The child in the kindergarten is given a little yellow paint, 
>nd a little blue, and is told nothing. He mixes them, and after 
nany I'xclamations paints his leaf — the fact has frowf to stay, 

Objei-ta talked about in the kindergarten are exnmined indi- 
vidually, each child thinking and expressing thoughts for hiui- 
elf, and this disposition to attack and wrestle with n thing — 
trhich I am told is a marked characteristic of the kindergarten child 
rben he enters school — is streugthi^ued by making thechild first, 
?epingitin the foreground, and the director in the back; tbia 
daJcm fAe ehihl think his oiin nay and iJfvehps him liy me&na 
if his own activities. The great need of the child is tor him to 
eled to work by himaelf,with skillful guidance, and wine enoour- 
giement and recognition of his efforts. The school teacher often 
complains of the child's "tiresome why," and desire for i-ecogni- 
tinn for his welldoing. Is not the first his right, which ought 
never to be killed? And as to the latter, do we not ourselves all 
feel the need of recognition of some sort in return for a great 
effort nmde? The true kindergnrtner only gives her smile or nod 
when the effort has cost the child something. 

The object lessons in the kindergarten do not stand merely fur 
I he study of things, but for the thought back of the thing. The 
fieed is not examined for the sake of that one seed, but to show 
(■ of Nature and to lead the t'hild to see all the great work 
UT careful, loving hand. So with thestjuirrel that gives 
much pleasure: it is nnt simply (hi* fovW-^Nw^weesii. 
s on iiiitf tiiiil luiiVen \>\R\vin\\i« "m t-Vt: tJw»»v'gB 
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t!ie thought of an inthiatriDviB Mlow, atoriog up food for I 
winter, always busy, never idle, benee bappy. And so in oold 
tbe child ia not taupbt that thp apple io red, or lemon yelld 
only aa belonging to the apple and lemon , but to open hia ey«8 1 
nil color and to nniverealize it. 

The games in the kindergarten play an important part, J 
might almost say the important, if there were any on« partfl 
more consequence than another. Exoepting tbe cbild, they coni 
tute the important feature ot the kindergarten. Thmagh f 
the games mnsclps of the body are brought into piny, and by J 
veloping muscular force the will is strengthened ; and gxar.e a 
beauty of mind and spirit increase in proportion to physical g 
For we know it is oneof (he demonstrated truths in modern Pi] 
chology that bodyand mind are under reciprocal relations- 
body acts on minil and mind acts on body. Every mentnl a 
leareB its impreas upon the physical organism, and every bodil 
modification in turn affects the mmd in ite activity, growth ati 
development. In these games, so simple to the casual obaen 
the cliilil is developing gentleness, Belfnaacriflce, self-reliattQJ 
promptness, courtesy, freedom of thought and action. And thfli 
same games bring the children into close union, and develop! 
mutual dependence and sympathy; they foreshadow and prt 
great truths. The various family relations, duties and mortj 
virtues are strongly inculcated. In what way can a deeper lo4 
for, and clearer mental picture of the birds and animals be c 
tnined than by the child's representing them in the gai 
circle? The many trade games reproduced in the kindergart 
tend to quicken the child's sympathy with his fellow -men. 

Then comes state life, with George Washington as a type i 
strength and beauty. How can a stronger lesson in patrlotifl 
be imparted than by making the child acquainted with the f 
Ashe bears this emblem of his country in the marches he is ii 
eibly being trained for patriotic service. One is interested 1 
know that in New York City at certain schools one of the I 
isons taught the young children of the foreigners is to p 
e flag of the United Stat«a, Accordingly they salut« !t At t 
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iginoing of each day's work. This, accompanied by right teach- 
ig, will result in stronger love for pountry. 
Following the state life is the church life, and spring, aymbolic 
t life and reeurrection, is developed by the child representing in 
his own way the seed ond its growth, the worm and its awaken- 
ing into a butterfly, and the returning of the migratory birds. 
Sharing the life of nature and of mnn, the child feels himself one 
with both. 

The sense games serve an important function in the develop- 
ment of the child. His senses become wonderfully sharp and 
uL'ute by means of the exercises accompanied by bright, attract- 
ive words wet to good music. They give him endless pleasure 
< and help him to esprese in definite terms the impressions made, 

illowing the child to glance for a minute at a collection of ob- 
ots and then letting him tell what he hns seen, strengthens 
l*mory as well as sight: looking at a picture in the same way; 
Bessiug K'bichcbild lias left the ring; giving them mild contrasts 
I smell and taste (mild that these easily fatigued senses niaj 
ot become overtaxed); objects to feel of; kinds and direction of 
nOUnd ; finding things to loud and soft music, or telling a play- 
mate by his voicf or step— in such ways the little ears are trained 
to hear and the eyes tosee much more quickly and accurately than 
^nr dull, untrained senses. .\nd this habit of contrasting smell, 
nd sound will not end with material things, but be carried 
C into higher contrasts. Judicious direction inthesesense games, 
B in all else in the kindergarten, must be exercised. If played 
long thechild becomes tired, and inattention and dissipation 
if the mental forces will result. Tht? games of contrast, of smell, 
taste and sound are illustrated in the gifts by contrasts of color, 
form, size, number, relation, direction and position. Their 
purpose is to toroshadow and prepare the way for truth, to 
present striking contrasts, to acquaint the child with normal 
types and to develop creative activity. By means of the gifts 
■ the child is led to analyze, abstract, compare, and classify, of 
^■Uurso unconsciously and through play. In^^Wvcv ^^t^'o^Vax. 
^^H£ every deBiie of the child. Beg\muiig"«\tVtiV«\ieii^vw»"''S**'™*^ 



■too 



PHACIWAL LknSOS'S /.V I'SYrHOI.OGT. 



l>lii;ity and unity, lie leaiia out to tlip ephere, t-ulit- and cvlindw. 
which atand an types of the animal, vegetable and mineral king' 
dome, offering contrasts of form. From this he goes to the di- 
vided cube, which meets two strong tendencies ol the child, toin- 
vestiRate and reconstruct. The first divided cube preaente con- 
traBtBiDsize,theseoondcnDtrast8indivisioii, the third contraeto 
of angles, and the fourth repeats and emphasizes the coiitrasU 
of the preceding gifls. 

The signiflcHnce of these diviiled units lies in the relationsliip 
of parts to each other and to the whole. Their essential objpn 
is to develop the constructing powers of the child, thus coimt'-r 
acting the destructive tendencies which would develop undnt> 
were investigationaloneprovided for. They offer illustrations <..' 
fractional parts: halves.fourtha.and eighths become t-letvr with I ii^ 
right use of the cube divided int-o eight smaller ctibes anil tbon 
divided into eight oblongs, while the cubes of the fifth and sixili 
gifts by their larger number of divisions ilJuetrate thirile an-l 
ninths, also halves, quarters, sixths, twelfthn, and twenty -«!?• 
enths. ^yitll the tablets more subtle contrasts in fomi are 
Hented. By means of sticks of various lengths any ncmber] 
exercises may be given in counting, adding, multiplying 
subtracting. A little fellow once replied to his kindergai 
who said sht' didn't mippose he could connt four, "I dido* 
seed two sticks and two sticks and I thinked four." All of 
exercises are done through play, at flrst to arouse interest iu' 
relations of numbers; later, mechanical drill may l>e given 
great delight to the child. 

The child gets the rudimeiitB of geometry in making the dil 
eat forms with his gifts, connecting them at first 
familiar object— searching for them about the room, out^ 
doors, at home, and when quite familiar with a form ie tiold' 
name. For exampjle, the honey-comb is examined, then 
Hented with the fifth gift, tablntt^ and sticks, sewn on card-boi 
nd painted until the child has a good mental pictui 
n tell in good langnage how he mnde it and of wbttt 
need. The gifts are a " key to the in 
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^Blieouter." What a child has takenin he^Ffi^backtothe world 
^Bbrougb bis fingere by nienQBof the gift«, before he is capable of 
^^Kpressing in Trords. Tbe child must knuw the things that words 
^Hta<^nbe before be can pire expreeaion to them . 
^M The eoiitra«t of color, form, size, number, etc.. illustrated in 
'' the gifts, are applied in the occupatinna — which are more or less 
imitative a,t first, for the child must be master of his material 
before he can am it as a means of expression ; but just as soon 
^UB he is strong enough, he is given material to carry out in his 
^fewn individual way, impressions made by the gifts. And that is 
^dVhy clay and sund are so valuable to the child; he feels himself 
master of that pliable material from the start, and finds delight 
in producing a mental picture in the clay every time he Is given 
a chance. And the products are ott«n so full of life that you mar- 
vel attlie clearthoughtof thechild. He absorbs from the occupa- 
tions, principles of industrial and art education; he sees propor- 
tion and harmony of colors, and learns to look lor them iu all 
that surrounds him. 

No bent bodies are allowed, the fingers become more skillful. 
In the gifts and occupations the ability to use Lioth the right and 
eft hand is developed. The desire for neatness, order and accu- 
iMiy is strengthened and no careless work is accepted. 
The quiet, orderly way of working with the gifts and occupa- 
B assists in quiet, orderly thinking. Doing truth with the 
hsgers will help the child to act and feel truth in his soul. This 
(ontinuity of thought in story, song, game, gift and occupa- 
bon in the kindergarten, strengthens the child's powers of 
toncent ration. His interest is arouseil at the opening circle, 
lad each game, each task, and each thought, bears upon the 
topic for the day or week. The dictation in the gilts and occupa- 
tions carrying on the thought of the day is simple and within 
the child's power, and teaches him to hear. It is amazing to see 
the stupidity with which young larlii-s in the training class take 
such dictation as that given young rhildren. The iljild's interest 
gtynrfl dCBpCff wit h i-nch efTorl. mod.-, nml he FallM qiiielly and hap- 
■■■■:-. Ill .-nrrviTii; oiil :, llioughtii 
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varied — each day being different — tbat thecfailt) dri«snot becomrf n 
fatigued, aod in the use uf the gift<s he is neyer allowed to tire ol 
them; he is given dictation fifteen minutee, and in allowed [rat 
play for the enme length of time, so that each week the child nel- 
comes the gifts ae he would a new toy. 

Statiytii'B show that this i.'oncentration of thought is ni^i 
dropped in the kindergarten, but tolloWB theckild in all hia futotv 
work. The kindergarten children are said by achool teachefs ■ • to 
know how tri talk." Thisiseiniply becausetheyhave been allowi^ 
free expression of all theiinpressiona made, under thecarefiil guid- 
ance of the kindergartner. The child who enters the primarv 
school from the kindergarten, is said by the majority of teachers 
to have greater power of attention, is more obedient to the rules, 
school life not being so newos toachiid fresh from home; and tbp 
bashfuluesB which keeps some children months from learning, and 
cannot claim from the busy school teacher the attention necfti 
earj to help the child, is entirely overcome in kindergarti-n 
Other teachers Bay the child is more active, wanting to be kep' 
busy and interested, and is hard to make conform to the rigiii 
rules of the public schools. 

But all, I believe, are of one niinii in mulntaining that th' 
kindergarten child is brighter, more self-reliant, is able to express 
himself better, and has the power of obaervation most stroupli 
developed. He does not dash ahead of the others, but is givi c 
a slow, happy, healthful awakening into school lite, cijtl tlir' 
interest awakened keeps him alive, and ready to grapple with 
new thoughts that make other children tremble. 

It the kindergarten did nothing but give the child self-cold 
dence, it would lie doing its full share. 
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